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Statement 

The  present  stady  is  a  n,inor  research  dealing  with  diagnostic  and 
corrective  procedures  in  the  fundamentals  of  arithmetic.    It  takes  the 
form  of  five  case  studies.    Two  of  the  children  selected  for  study  were 
referred  by  the  Judge  Baker  Guidance  Center;  the  other  three  by  the 
principal  of  the  Shurtleff  School  in  Chelsea,  Massachusetts. 

Historical  Sketch 

The  interest  manifested  in  arithmetic  becomes  more  understandable 
in  the  light  of  the  historical  development  of  the  subject.    Without  such 
an  introduction  to  the  subject  much  of  the  research  relating  to  it  would 
appear  meaningless ,  or  at  least  isolated. 

Arithmetic  received  little  attention  in  the  schools  in  the  early 
period.    In  1821,  Warren  Colburn  prepared  the  first  distinctly  American 
text-book.    He  emphasized  do;.,  xhe  practical  and  disciplinary  values  of 
arithmetic,  but  he  considered  the  practical  values  as  more  important. 
Soon  the  eiupoasis  upon  the  practical  values  diminished,  and  by  1860  the 
chief  objectives  of  arithmetic  were  the  disciplinary  ones.    Iiuring  the 
period  of  1821  to  1900,  the  subject  expanded  too  greatly.    Some  schools 
devoted  as  much  as  one-half  of  the  total  school  time  to  this  subject. 
By  the  end  of  the  nineteenth  century  the  practical  influences  were 
further  diminished  and  text-books  became  only  formal  in  character.  (1) 

About  18o0  there  appeared  a  publiq  criticism  aimed  at  the  enormous 
amount  of  time  devoted  to  the  subject.  (2)    In  1895  and  1895,  the  Com- 


(1)  National  Society  for  the  Study  of  Education,  29th  Yearbook,  pp.  446-4Z 

(2)  Ibid,  p.  447. 


-  ■ 


r 


mittee  of  Ten  and  the  Committee  of  Fifteen  urged  reform  in  arithmetic* 
These  committee  reports  pointed  to  the  need  of  practical  emphasis  upon 
the  subject  rather  than  the  disciplinary  emphasis*  (1) 

Jp  to  1900  the  developments  in  arithmetic  were  based  chiefly  upon 
empirical  observations  and  a  priori  considerations*    Prior  to  this  year, 
very  few  objective  data  relating  to  the  pro Diem  were  available*    In  1902 
there  appeared  in  print  the  published  articles  of  Rice,  which  were  based 
upon  objective  testing  of  the  outcomes  of  arithmetic*    Stone  and  Courtis 
began  their  testing  in  1908  and  1909*    Their  results  showed  wide  differ- 
ences in  the  achievements  of  pupils*    Following  their  findings  several 
studies  (2)  soon  appeared  which  dealt  with  the  problem  of  elimination  of 
subject  matter*    It  became  apparent  that  the  earlier  criticisms  of  over- 
expansion  of  arithmetic  began  to  bear  fruit*    The  two  main  types  of  in- 
vestigations .carried  on  were  as  follows:  first,  investigations  consisted 
of  an  analysis  of  social  demands,  and  second,  investigations  consisted 
of  the  psychological  consideration  of  the  number  system  and  the  diffi- 
culties which  children  meet  in  mastering  it.  (3) 

The  number  of  detailed  summaries  and  of  research  studies  now  in 
print  is  extensive.    At  present  the  lield  of  arithmetic  is  being  very 
actively  worked* 

Results  of  Early  Arithmetic  Investigations 

The  course  of  study  constructed  for  the  Connersville,  Indiana, 
school  system,  furnishes  one  of  the  earliest  examples  of  objective  appli- 
cation of  elimination  of  useless  topics  from  the  subject*  (4) 


11)  National  Society  for  the  Study  of  Education,  29th  Yearbook,  pp* 447-48 

12)  Ibid,  pp*  448-49 

(3)  Ibid,  p.  448 

(4)  Wilson,  Guy  M*    Connersville  Course  of  Study  in  Elementary  ILathe- 
matics,  1911.    Republished  1916  by  Warwick  and  York* 
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In  1913  Courtis  published  the  results  of  an  investigation  in  New 
Tork  City.    The  study  was  based  upon  the  theory  of  social  utility.  It 
showed  the  differences  in  standards  of  achievement  found  in  commercial 
activities  in  New  York  and  in  the  New  York  public  schools.    Many  such 
worthy  investigations  are  reported,  which  are  based  upon  the  theory  of 
social  utility.    Among  the  most  extensive  investigation  based  upon  this 
theory  are  those  reported  by  Y.'ilson.  (1) 

Wilson  (2)  undertook  an  extensive  investigation  to  determine  the 
arithmetic  used  in  both  social  and  business  situations.    His  study  is 
most  revealing.    He  found  that  much  of  the  traditional  material  taught  in 
the  school  could  be  eliminated  on  the  basis  of  social  and  business  usage. 

In  "What  Arithmetic  Saall  We  Teach?",  Wilson  (3)  quotes  the  con- 
clusions of  a  committee  in  charge  of  an  investigation  in  Marshalltown, 
Iowa,  on  the  construction  of  a  course  of  study  in  arithmetic.  The 
following  are  the  conclusions: 


1.  The  problems  of  arithmetic  used  by  the  public  are  simple » 
The  necessary  tool  material  could  be  taught  in  four  years. 
We  soggest  grades  3,  4,  5,  and  6,    During  these  grades  and 
after,  motivated  problems  should  lead  the  children  out 
into  actual  business  situations. 

2.  Much  useless  material  is  now  in  the  curriculum  in  arithme- 
tic. It  should  be  eliminated.  Only  such  material  as  will 
be  useful  in  everyday  life  should  be  included. 

3.  The  problems  in  arithmetic  should  center  around  business 
situations  because  life*3  problems  in  arithmetic  do. 

4.  The  community's  arithmetic  is  sufficient  to  form  the  basis 
of  the  general  arithmetic  work  in  the  elementary  school. 


(1)  National  Society  for  the  Study  of  Education,  29th  Yearbook,  p.  449. 

(2)  Wilson,  Guy  M.    What  Arithmetic  Shall  We  Teach? 

(3)  Ibid,  pp.  58-59. 


Judd  (1)  reports  that  everywhere  in  the  United  States  school  sys- 
tems are  engaged  in  reorganizing  the  curriculum.    The  policy  of  social 
utility  will  do  much  toward  a  simplification  of  the  arithmetic  curricu- 
lum*   This  needed  change  is  consistent  with  the  social  needs,  and,  un- 
doubtedly, will  bring  about  higher  standards  in  performance. 

According  to  surveys  of  instruction  a  major  cause  of  non  promotion 
in  the  elementary  grades  is  failure  in  the  subject  of  arithmetic.  More 
pupils  have  failed  in  this  subject  than  in  any  other  subject  of  the  cur- 
riculum. (2) 

A  study  by  Edwards  (a)  relating  to  pupils  Knowledge  of  the  funda- 
mental processes  illustrates  the  lack  of  mastery  of  the  fundamental 
processes  on  the  part  of  elementary  school  graduates.    In  Racine,  Wis- 
consin, a  test  was  administered  to  pupils  from  the  fifth  to  the  twelfth 
grade  gave  equally  discouraging  results,  (4) 

While  there  are  much  data  on  pupil  and  class  scores  on  tests,  there 
is  still  insufficient  information  concerning  the  causes  of  such  scores. 
Much  more  scientific  information  is  needed.    In  recent  years,  important 
studies  have  been  concerned  with  the  nature  of  the  psychological  diffi- 
culties of  the  children  who  are  making  poor  progress  in  arithmetic. 
These  studies  have  given  significant  information  as  to  the  most  common 
types  of  errors  made  by  children,  their  habits  of  work,  the  faulty  pro- 
cedures they  use,  the  nature  of  the  difficulties  they  encounter  in  prob- 
lem solving,  their  general  physical  and  mental  characteristics,  and 
their  social  qualities. 

(1)  Judd,  Charles  H.    Psychological  Analysis  of  the  Fundamentals  of 
Arithmetic,  p.  116. 

(2)  Brueckner,  Leo  J.    Diagnostic  and  Remedial  Teaching  in  Arithmetic, p»  1 

(3)  Edwards,  William  H,    Bridging  the  Gap  between  Theory  and  Practice  in 
Kinth-fcrade  Mathematics,  School  Science  and  Mathematics,  XXVIII 
(November,  1928),  pp.  846-66. 

(4)  Potter,  Mary.    An  Attempt  to  Improve  Computation,  Mathematics  Teacher 
XX  (Novemoer,  1927),  pp,  381-85. 
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G.  Stanley  Hall  and  his  students  at  Clark  University  were  among  the 
early  contributors  to  the  psychological  studies  in  arithmetic.  Several 
psychological  studies  have  shown  the  difficulty  of  the  arithmetic  oper- 
ations.   Hany  of  these  psychological  studies  have  been  influential  in 
revising  the  content  of  the  curriculum  in  arithmetic •  (1) 

Stone  i 2)  in  his  earlier  studies  reported  that  arithmetic  is  made  up 
of  a  large  number  of  specific  abilities  each  of  which  must  be  developed 
through  careful  practice.    The  results  of  this  and  similar  studies  have 
revealed  some  of  the  specific  abilities  and  skills  which  the  children 
need  to  have  in  order  to  master  the  fundamental  processes  of  arithmetic. 

The  attempts  to  improve  instructional  materials  have  naturally 
followed  the  revelations  on  the  nature  of  pupil  errors.    Some  of  this  has 
been  well  worked  out;  some  has  merely  increased  the  burden  for  the  child. 

in  the  present  study,  Wilson  drill  books  have  been  used  as  a  basis 
for  corrective  work.    These  books  are  base*  upon;  first,  a  careful  analy- 
sis of  the  facts  in  a  process,  and,  second,  the  process  steps  which  are 
required  by  pupils'  actual  difficulties.    The  result  is  a  teaching  plan 
very  simple  and  direct.    A  basic  assumption  is  that  work  will  be  deferred 

i 

until  meaning  and  motivation  have  been  built  up  in  the  children. 

Studies  concerned  with  the  diagnosis  of  pupil  difficulties  have 
made  it  clear  that  many  factors  contribute  to  the  normal  progress  of  pu- 
pils in  mastering  arithmetic  processes.    Such  studies  have  influenced  the 
teaching  procedures  in  the  classroom.    They  have  revealed  some  of  the 
methods  employed  by  children  in  working  with  the  fundamental  processes 
of  arithmetic. 

H 

(1)  National  Society  for  the  Study  of  Education,  29th  Yearbook,  p.  451. 

(2)  Stone,  C.W.    Arithmetic  Abilities  and  Some  Factors  Determining  Them, 
Teachers  College  Contributions  to  Education,  No.  19. 

• 
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An  unpublished  Master's  thesis  "by  Smith  (1)  is  one  of  the  earliest 
examples  of  diagnostic  and  remedial  work  in  arithmetic.    In  1917,  two 
years  later,  Uhl  (2)  made  one  of  the  most  significant  contributions  to 
the  technique  of  diagnosis  in  arithmetic.    In  1923  Brueckner  (3)  report- 
ed an  excellent  plan  for  diagnosis  in  arithmetic. 

Recently  a  diagnostic  and  remedial  experiment  was  conducted  with 
the  cooperation  of  some  seventy  teachers.    In  this  experiment  (4)  the 
individual  pupil's  oral  and  written  responses  were  analyzed  in  order  to 
discover  the  methods  of  work  employed  by  these  children.    Specific  re- 
medial measures  were  also  applied. 

On  the  findings  of  these  and  similar  studies  it  has  been  possible 
to  arrive  at  a  fairly  definite  statement  as  to  the  kinds  of  faulty,  pe- 
culiar methods  of  procedure  that  are  found  in  the  work  of  pupils  who  are 

i 

not  making  satisfactory  progress.  Educational  literature  contains  many 
interesting  descriptions  of  the  peculiar  methods  of  work  that  have  been 
discovered. 

Some  factors  which  contribute  to  the  failure  of  mastering  the  arith- 
metic processes  are  of  a  permanent  kind;  others  are  temporary  and  may  be 
obviated.    These  contributing  factors  vary  widely  from  pupil  to  pupil  and 
may  appear  in  various  combinations  of  the  following: 

1.  Lack  of  mentality  or  native  ability 

2.  Physical  handicaps 

3.  Emotional  factors 

4.  Faulty  attitudes  of  the  pupil  toward  his  school  work 


ll)    Buswell,  Gay  T.,  and  Judd,  Charles  H.    Summary  of  Educational  Investi- 
gations Relating  to  Arithmetic,  p.  115. 
(2)    Ibid,  pp.  117-18. 

13)     Ibid,  pp.  123-27. 

(4)    Buswell,  Guy  T.,  and  John,  Lenore.    Diagnostic  Studies  in  Arithmetic. 


5.    Pedigogical  factors  over  which  the  school  has  some  control  (1) 
These  may  be  traceable  to  such  contributing  causes  as  home  influences, 
methods  of  teaching,  habits  of  study,  content  of  instruction,  and  spe- 
cific difficulties  in  the  subject. 

In  order  to  make  a  diagnosis  of  the  causes  of  a  pupil's  deficiency 
in  arithmetic  the  teacxier  should  have  a  grasp  of  the  skills  that  consti- 
tute the  processes,  and  an  appreciation  of  how  complex  the  processes  must 
appear  to  the  learner,  also  a  knowledge  of  the  most  common  causes  and 
kinds  of  difficulties  revealed  in  the  study  of  the  work  of  the  pupils  in 
the  grades.  (2)    Such  information  should  be  supplemented  by  a  knowledge 
of: 

1.  The  child's  behavior 

2.  The  child's  school  records 

3.  The  results  of  diagnostic  tests 

4.  Conferences  with  the  classroom  teachers 

5.  The  results  of  informal  tests 
It  is  not  enough  to  know  that  a  certain  pupil  is  failing  or  i*  de- 
ficient in  tne  fundamentals.    It  is  necessary  to  know  what  errors  are 
made  and  if  possible  to  determine  the  causes  of  these  errors.    They  may 
be  due  to  sach  factors  as;  improper  habits  of  work,  lack  of  attention, 
inadequate  or  incorrect  first  learning  of  arithmetic  facts,  insufficient 
drill,  or  any  other  or  a  combination  of  the  many  causes  which  have  been 
found  to  exist  when  individual  pupil  difficulties  have  been  studied. 
Carelessness  is  too  often  assigned  as  a  cause;  it  is  better  to  consider 
it  as  a  sympton  and  go  behind  it  for  causes • 


(1)  Brueckner,  Leo  J •    Diagnosing  Pupil  Difficulties,  Journal  of  the 
National  Education  Association,  21:1^3-^5,  April,  1952, 

(2)  Brueckner,  Leo  J.    Diagnostic  and  Remedial  Teaching  in  Arithmetic, 
p.  110. 


ill.  i. 


In  an  attempt  to  discover  errors  and  their  possible  causes,  Lazar  (1) 
used  the  following  methods  in  her  study: 

1.  Individual  record  sheet 

2.  Analysis  of  pupils'  test  pajer 

5.      Observation  of  the  pupils  as  taey  worked 

4.  individual  oral  examination 

5.  Jse  of  inventory  tests 

xest  scores  aid  the  teacher  to  locate  possible  places  where  difficulty 
eximts,  but  they  do  not  locate  the  causes  of  difficulty.    In  testing  the 
teacher  should  keep  a  record  of  the  time  taken  to  complete  the  test,  but 
this  snould  not  be  considered  as  the  most  important  factor.    However,  it 
helps  the  teacher  to  locate  in  some  cases  poor  methods  of  work  and  lack  of 
mantel _   »i  the  processes.    The  time  element  in  such  cases  will  greatly 
assist  in  diagnosis.    It  i3  the  opening  key  to  an  analysis  of  the  child's 
methods  of  work,  the  writer  has  found. 

Before  undertaking  a  remedial  program  such  factors  as  physical  handi- 
caps, emotional  factors,  and  environmental  factors  should  be  corrected. 

Lr.  irueckner  [2]  states  that  there  appears  to  be  at  least  three 

essential  tlwwitl  in  corrective  work: 

(1<  developing  a  purposeful  cooperative  attitude  of  the  pupil;  (2) 
correcting  minor  deficiencies  due  to  temporary  difficulties  or  spe- 
cific gaps  in  training;  and  (8)  general  reteacnJLng  in  cases  which 
exhibit  such  serious  deficiencies  that  a  re study  of  essential  funda- 
mentals is  necessary. 

Dr.  iirueckner  further  states  that : 

The  necessity  far  remedial  teaching  in  the  cace  of  any  pupil 
indicates  the  presence  of  an  emergency  situation  which  must  be 


il)    Lazar,  Lay.    diagnostic  and  Hemedial  Work  in  the  Arithmetic  Funda- 
mentals, p.  £>C. 

(£]    Brueckner,  Leo  J.    Remedial  Cases,  Journal  of  the  National  Education 
Association,  21*147-46.  *~ay,  1952. 
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characterized  "by  a  loss  of  interest,  disinclination  to  exert  himself, 
and  indifference  as  to  the  outcomes  of  his  training.    Exhortations  to 
effort,  threats  of  pu-.ishweut,  promises  of  rewards,  and  similar  de- 
vices have  little  effect.    In  such  cases  it  is  vital  that  new  interest 
be  created  thru  helpful  instruction  by  removing  the  conditions  that 
cause  failure  ana  building-  up  in  the  pupil  the  feeling  oz  satisfaction 
that  results  from  successful  efforts.    This  may  be  accomplished  "by 
pointing  out  efficient  methods  of  attack,  using  simpler  types  of  ma- 
terial, -.veil  graded  practice  exercises,  progress  charts,  and  a  varie- 
ty of  attractive,  interesting  acixvitie^  showing  the  utility  of  num- 
ber. 

In  tin  study  reported  uerein  Ihe  writer  nas  icept  in  mind  some  such 
background  of  Mucational  History  as  has  been  given  in  this  sketch.  The 
assumption  has  been  that  the  faults  that  these  children  have  exhibited  can 
be  corrected;  and  that  in  useful  arithmetic  success  and  perfect  scores  are 


possible . 


< 

description  of  Tests 


Key  Addition 

5A  This  test  contains  tO  easy  primary  combinations 

This  teat  contains  50  difficult  combinations . 

50  This  test  contains  500  decade  combinutios  to  39  +  9 . 

5P  This  test  is  the  addition  process  test.    The  long  form 

contains  100  examples.  The  short  form  or  revised  form 
contains  25  examples.    I»o.  1  is  in  ten  parts. 


Subtraction 

4A  This  test  contains  55  primary  combinations  requiring 

no  borrowing. 

4-  This  test  contains  45  primary  combinations  that  require 

"borrowing. 

4?  This  test  is  the  subtraction  process  tect.    The  long 

form  contains  100  examples.    The  short  form  or  revised 
form  contains  25  examples.    The  first  four  examples  are 
in  five  parts  each. 


Multiplication 

5A  This  test  contains  the  100  combinations  to  9  x  9. 

5P  This  is  the  multiplication  process  test.    The  long 

form  contains  100  examples.    The  skort  form  or  revised 
form  contains  25  examples.    Part  a  and  e  have  ten 
parts  each. 


division 


6A 


This  test  contains  81  even  quotients  to  9's  in  01. 


This  is  the  division  process  test.  It  contains  50 
examples  in  long  division. 


1 


11. 

CASS  I 

Holand  was  attending  a  sight-saving  class  in  Newton  at  the  time  this 
study  was  made*    He  was  horn  November  21,  1921.    His  intelligence  quotient 
was  found  to  he  85  according  to  the  Otis  Group  Intelligence  Test*  (1) 

He  was  referred  for  study  hy  the  Judge  Baker  Guidance  Center  hecause 
he  was  deficient  in  arithmetic* 

School  History*  (2)    Holand  has  had  many  shifts  at  school*    He  entered 
school  at  Hew  Britain,  Connecticut*    Later  he  attended  a  French  orphanage, 
and  a  public  school  in  Lowell,  Massachusetts* 

In  March,  19£>4  he  was  referred  to  the  Lowell  Habit  Clinic  by  the 
school  authorities  because  of  truancy*    At  school,  whenever  he  was  late  or 
tardy,  he  offered  all  sorts  of  execuses.    In  his  academic  work  he  could  not 
concentrate*    The  school  authorities  considered  him  mentally  deficient  and 
were  suprised  to  learn  that  he  was  a  normal  boy* 

It  was  in  November,  1924  that  he  was  referred  to  the  Judge  Baker  Gui- 
dance Center.    According  to  their  findings  he  was  retarded  two  years  in 
school  grade*    They  found  that  his  comprehension  in  reading  was  well  up  to 
grade,  and  his  spelling  almost  up  to  grade,  but  his  arithmetic  very  poor. 

At  present  Holand  is  repeating  the  6th  grade. 

Personality  of  Child.    His  general  appearance  is  marred  somewhat  by  thick 
glasses  which  he  has  to  wear  because  of  very  defective  vision.    He  is  de- 
cidedly aggressive  and  talkative,  and  shows  an  excellent  persistence  and 
effort.    He  has  some  leadership  qualities  and  likes  to  be  active. 

He  is  very  much  attached  to  his  mother.    When  he  was  at  home  he  was 

ID    Case  study  No.  9163.    Judge  Baker  Guidance  Center 
12)  Ibid. 

12. 
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disobedient.    He  was  described  as  excitable,  and  often  engaged  in  defense 
lying.    He  would  not  help  around  the  home  unless  bribed  or  threatened. 

Home  Conditions,  (l)    Roland  is  the  oldest  of  four  children.    He  has  two 
sisters,  one  eight  years  old,  the  other  six  years  old.    The  youngest  mem- 
ber of  the  family  is  a  boy  four  years  old. 

The  mother  is  fairly  intelligent  and  much  interested  in  the  children. 
She  completed  the  eighth  grade  at  fourteen. 

The  father's  mental  age  was  found  to  be  13.7  years.    In  IS 32  he  was 
diagnosed  as  definitely  neurotic.    He  did  not  complete  grammar  school. 
He  worked  as  a  steeple-jack,  and  his  work  kept  him  away  from  home  a  great 
deal.    He  never  contributed  to  the  childrens*  support,  consequently  the 
family  had  to  depend  upon  Mothers  Aid. 

Many  complications  arose  in  the  family  and  finally  the  mother  re- 
ceived a  divorce  from  the  father,  which  became  final  in  October,  1S30. 

fiol&nd  is  now  in  the  care  of  the  Boston  Children's  Aid.    This  organ- 
isation placed  him  in  a  foster  home  in  which  he  lived  in  during  the  time 
this  study  was  made. 

fiesults  of  Tests  in  Aritnmetic.    Table  i  gives  the  initial  results  of  the 
Wilson  Inventory  and  .Diagnostic  Tests.    The  time  taken  to  complete  each 
test  was  not  recorded  in  every  case.    The  reason  for  that  is,  that  there 
was  some  question  about  the  accuracy  of  the  time  in  such  cases.    In  cases 
where  time  is  recorded  it  reads  in  minutes  and  seconds,  for  example,  4:00 
is  read  4  minutes  and  0  seconds. 

(1)  Ibid. 

*  i 
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TABLE  I 

Initial  Results  of  Case  1  on  the  Wilson  Inventory 
and  diagnostic  Tests 

| 


Process 

Date 

Test 

Score 

Time 

Addition 

1/29/35 

3A 

100 

1/29/35 

3B 

99 

1/29/5S 

3C 

96+ 

1/29/35 

3P 

l3hort  form) 

84 

Subtraction 

1/31/35 

4A 

98 

4:00 

1/31/35 

4B 

99 

10:00 

1/31/35 

<u» 

ilong  form) 

93 

39  :30 

llultiplio&t  ion 

2/5/35 

5A 

95 

8:00 

2/ o/35 

5P 

[Ion*  form) 

78 

44:20 

division 

2/7/35 

6A 

98 

7:00 

2/7/35 

6P2 

* 

•  • 

31:00 

*  Score  not  recorded  because  the  entire  test  was  not  completed.  The 
child  attempted  55  examples  out  of  a  possible  50,  only  15  were  cor 
rect*    Trie  remaining  15  were  too  difficult  for  him  to  do. 


< 
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Analysis  of  Difficulties.    A  careful  diagnosis  was  made  of  Roland  *s  habits 
of  work  in  dealing  with,  the  four  fundamental  processes.    The  diagnosis  was 
based  upon  the  results  of  the  various  tests.    The  following  tabulation  shows 
the  errors  and  the  inefficient  habits  of  work: 

Addition 

1.  Error  in  primary  combination 

2.  Errors  in  upper  decade  combinations 

Subtraction 
!•    Errors  in  primary  combinations 

2.  Last  subtraction  a  zero  brought  down 

3.  Errors  due  to  a  succession  of  zeros  in  minuend 

4.  Deducted  two  from  minuend  after  borrowing 

Multiplication 
l«    Errors  in  primary  combinations 

2.  Misplaced  decimal  point    (U.S.  Money) 
3*    Left  out  dollar  sign  (U.S.  Money) 
4.    Error  in  adding  carried  number 
5*    Errors  in  addition 
6.    Forgot  to  add  carried  number 

Division 

la    Errors  in  division  combinations 
Sa    Used  remainder  larger  than  divisor 

3.  Errors  in  subtraction 

4.  Errors  in  multiplication 

5.  Disregarded  digit  in  dividend 

6.  Disregarded  a  column  within  the  example 


15. 
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Specific  Illustrations  of  Difficulties.  The  specific  difficulties  that 
were  revealed  from  an  analysis  of  the  various  tests  are  illustrated  below. 
They  were  taken  from  the  various  tests  and  appear  in  the  exact  form. 

Difficulties  in  Addition 

1.  Error  in  primary  combination 

Only  one  primary  combination  was  missed,  the  following: 
6 

0 

2.  Errors  in  upper  decade  combinations 

The  following  upper  decade  combinations  were  missed: 
23  +  2=    0                        20  +  5=5 

38  +  1  =  46                        35  +  7  =  45 
27  +  7  =  35                        35  +  9  =  42 

39  +  5  =  43                         28  +  5  =  32 
32+6        8                        33  +  9  =  41 

Difficulties  in  Subtraction 

1.  Errors  in  primary  combinations 

The  following  primary  combinations  were  missed: 

6  3  11 
2  4 

7  0  9 

2.  Last  subtraction  a  zero  brought  down 
Example  1: 

96            In  this  example  the  last  subtraction  a  zero  was 

91            brought  down. 

05 

• 

• 

0 

I 

16. 


Example  2: 

71  The  last  subtraction  in  this  example  is  a  zero, 

62  it  was  "brought  down. 

09 

3.     Errors  due  to  a  succession  of  zeros  in  minuend 
Example  It 

1200         This  boy  worked  the  example  on  the  left  as  follows: 
540         "0  from  0  leaves  0;  4  from  10  leaves  6;  9  from  12 
360         leaves  3." 

Example  2: 

$15.00       Re  worked  this  example  as  follows:  "0  from  0  leaves 
1 .50       0;  5  from  10  leaves  5;  1  from  5  leaves  4  and  bring 
vl4.50       down  the  1." 

4*     Deducted  two  from  the  minuend  after  borrowing 

Example  1: 

$10.00       In  this  example  the  boy  deducted  2  instead  of  1 

5.96        from  the  10  in  the  last  subtraction.    He  apparently 
£  3.C2       said,  5  from  6  leaves  3. 

Example  2: 

$10.00       In  this  example,  it  seems,  he  followed  exactly  the 
6 .25       same  procedure  in  subtracting  as  he  did  in  the  ex- 
$  2.75       ample  directly  above. 

Difficulties  in  multiplication 

1.      Errors  in  primary  combinations 

The  following  combinations  were  missed: 

3  2         7  6  7 

2  3         6         6  0 

5  5        32        24  7 


2. 


Misplaced  decimal  point  (U.S.  Money) 


In  this  example  he  misplaced  the  decimal  point. 


3. 


Another  illustration  of  the  same  difficulty. 


Example  1: 

4.27 

IOC 
if. 2700 

Example  2t 

v5.90 

 10 

|5.900 

Example  3 : 

*16.80         In  this  example  the  multiplication  is  correct,  but 

30(      the  decimal  point  is  misplaced. 
#50.4000 

i>eft  out  the  dollar  sign  vU.S.  Money) 
Example : 

^7.50  In  the  example  on  the  left,  he  left  out  the  dollar 

 6_  sign. 

45.00 

4.  Error  in  adding  the  carried  number 
Example  » 

78  In  this  example,  he  failed  to  add  correctly  the 

8  carried  number  from  the  first  multiplication. 

604 

5.  Errors  in  addition 
Example  1 • 

54  In  adding  the  partial  products  in  this  example, 

270  he  not  only  added  incorrectly,  (position  indicated 

3780  by  asterisk)  but  also  failed  to  add  the  carried 

108  number  in  the  following  column. 

13780 


1 



•    •  • 

• 
• 

• 

■ 

I             .     .      __   — 

j  i  

■ 

Example  2: 


92.;  In  this  example,  he  added  three  columns  incorrectly. 

t.1  The  positions  are  indicated  by  asterisks.    It  seems 

9 £5  as  though  he  may  have  multiplied  the  numbers  in  the 

1846  third  column,  and  from  there  on  proceeded  to  add 

21682  again. 
*  *  * 


6.         Forgot  to  add  carried  number 
Example : 

v680  In  this  example,  ne  failed  to  add  the  carried  number. 

120         He  multiplied  by  2  as  follows:  "2  times  0  is  0;  2 
12600         times  8  is  16;  2  times  6  is  12." 
680 
80600 


Difficulties  in  Division 

1.  ~rrors  in  division  combinations 
The  following  were  missed: 

1  5 

1)  9  5)  5 

2.  Used  remainder  larger  than  divisor 
Example  1: 

2  6  H-ll 

72)  2  4  0  9  In  working  this  example,  he  used  a  remainder 

14  6  larger  than  the  divisor.    The  place  is  indi- 

*9  4  9  cated  by  the  asterisk. 

i  i 

Example  2: 

4  4  6  1  ii-46 

31)  1  3  9  9  9  6  In  working  this  example,  he  had  a  remain- 

12  4  der  in  two  cases,  whicn  was  larger  than 

1  5  9  the  divisor.    The  asterisks  indicate  the 

12  4  positions. 
•S  59 
15  5 
♦4  6 


3.         Errors  in  subtraction 


Example : 


9  8  H-44 

47)  4  3  0  0  In  subtracting  at  the  point  indicated  by  the 

»3  7  6  asterisk,  he  said,  M6  from  10  leaves  4;  7  from 

4  4  0  12  leaves  4."    He  also  multiplied  incorrectly 

3  7  6  by  9. 


4  4 


4.         Errors  in  multiplication 


Example : 


5  3  H-63 

64)  S  4  4  5  He  multiplied  3  by  64  and  obtained  182  as  the 

5  2  0  product • 

2  4  5 
18  2 

6  5 


5.        Disregarded  digit  in  dividend 


Example: 

7  1 

26)  1  8  4  6  0         He  worked  as  shown,  failing  to  make  use  of 
18  2  the  last  0  in  the  dividend. 

2  6 
2  6 
0  0  0 


6.         Disregarded  a  column  within  the  example 


Example : 

4  4  H-44 

81)  5  5  0  8  In  working  this  example,  he  left  out  the  last 

5  2  4  column  in  the  subtraction  after  the  first 

3  6  8  multiplication. 
3  2  4 
4  4 
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General  Plan  of  Remedial  Ins tract ion.  The  general  plan  of  corrective  in- 
struction was  to  remove  the  faulty  habits  and  to  strenghten  the  weaker  ha- 
bits in  the  four  fundamental  processes,  which  were  revealed  "by  the  testing 
program.    The  attack  was  concerned  with  better  presentation  of  the  process- 
es  and  facts,  and  further  drill  on  the  processes  and  facts  after  presenta- 
tion. 

The  diagnosis  revealed  that  the  hoy  had  special  handicaps  in  each  of 
tne  four  fundamental  operations.    The  processes  were  attacked  in  the  follow 
ing  order:  first,  addition;  second,  subtraction;  third,  multiplication; 
and  fourth,  division.    The  Wilson  100%  Drill  Services  were  used  to  supply 
the  practice  exercises  in  order  to  strenghten  the  good  habits  once  estab- 
lished.   The  exercises  in  these  drill  services  are  well  graded,  and  pro- 
ceed step  by  step  in  terms  of  gradually  increasing  difficulty. 

During  the  corrective  program  the  various  diiiiculties  were  treated 
as  they  arose  or  as  they  were  introduced  in  the  drill  services.    Such  a 
procedure  was  followed  throughout  the  entire  reniedial  program,  but  oc- 
casionally it  was  necessary  to  deviate  from  this  plan,  because  errors  ap- 
peared which  were  to  he  treated  later  in  tne  program.    In  other  words  a 
fault  was  never  allowed  to  pass  unnoted,  it  was  immediatly  corrected  , 

i 

explained,  and  illustrated  by  a  better  metnod. 

Always  the  child  was  praised  for  doing  good  work,  and  for  overcoming 
faulty  habits.    From  time  to  time  informal  examinations  were  administered 
to  check  for  mastery  and  to  discover  whether  or  not  undesirable  habits 
fell  into  disuse.    During  the  instructional  periods  his  work  was  carefully 
watched,  and  his  methods  of  thinking  through  examples  were  checked  by 
naving  him  work  the  examples  aloud. 


t 
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Detailea  Account  of  itemedial  Instruction.    The  methods  employed  to  improve 
the  child's  habits  of  work  are  explained  more  in  detail  in  the  following 
paragraphs.    The  corrective  measures  used  to  correct  various  specific  dif- 
ficulties are  described,    .deference  to  the  list  of  the  detailed  description 
of  habits  given  in  the  early  part  of  this  Case  will  enable  x*ia  reader  to 
identify  the  habits    being  considered  at  any  time. 

Addition 

Flash  cards  were  constructed  and  used  to  overcome  the  errors  in  the 
primary  combinations  in  each  of  the  four  fundamental  processes.    Also  fur- 
ther drill  was  giver,  in  the  other  primary  facts  to  injure  both  speed  and 
accuracy,    kVht.  ever  he  hesitated  too  long  on  a  combination,  it  was  set 
aside  for  further  study.    The  combinations  to  which  he  responded  quickly 
enough,  ..ere  set  aside,  also,  %0  keep  the  tv/o  groups  separate.    This  plan 
wa_  employed  xr.til  he  mastered  the  combinations. 

After  having  mastered  the  primary  facts  of  a  group,  he  received  prac- 
tice on  the  related  facts  of  that  group,    ae  stunicd  these  facts  from  indi- 
vidual flash  cards. 

Subtraction 

To  overcome  srubt ruction  habit  Io«  2,  he  was  just  told  that  the  zero 
in  the  l&sz  subtraction  need  not  be  brought  down.    Then,  it  was  also  ex- 
plained that  the  zero  in  the.  answer  does  not  make  the  answer  incorrect, 
but  that  tJM  accepted  practice  is  to  leave  out  the  zero  in  such  cases. 
Practice  exercises  followed,  and  from  time  to  time  similar  e::amplei  were 
given  to  check  if  the  hateit  fell  into  disuse. 

Subtraction  habit  I»«  8  rat  corrected  by  illustrating  the  method  of 
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of  crossing  out  the  number  whenever  one  borrows  from  it,  ana  to  write  di- 
rectly above  it  the  number  that  is  left.    he  accepted  this  plan  without  any 
questions.    The  result  was  that  a  succession  of  zeros  in  the  minuend  no 
longer  introduced  difficulties. 

Subtraction  habit         4  appeared  in  the  testing  program,  however,  it 
did  not  show  up  in  the  instruction  periods.    Ft ihaps  it  was  corrected  by 
having  the  child  cross  out  whenever  he  borrowed.    This  method  is  explained 
in  the  paragraph  aoove • 

Multiplication 

To  overcome  luuitiplica-cion  habits  i-  and  3,  the  meaning  and  purpose 
of  the  decimal  point  and  the  doxxar  sign  was  explained.    Following  this, 
practice  exercises  *ere  given  to  break  down  these  faulty  habits.    From  time 
to  time  examples  in  the  drill  services  were  used  to  check  for  mastery. 

■aenever  multiplication  habits  4,  5, ana  6  app ?ured  during  the  in- 
structional perioas,  ao land's  attention  was  immediately  called  to  them.  He 
..as  requested  to  do  the  same  example  over  again,  and  usually  he  would  ob- 
tain tne  correct  ans.er.    Apparently  MM  factor  was  present  which  brought 
this  about.    Then,  he  .vaj  requested  to  compare  the  two  answers,  and  dis- 
cover for  himself  the  error  that  was  made  in  the  first  example.  Sometimes 
he  was  able  to  discover  kbi  error  himself;  other  times  it  wa3  necessary  to 
point  it  out  and  explain  it  to  him. 

Division 

To  overcome  the  habit  of  using  a  remainder  larger  than  the  divisor; 
first,  the  mistake  was  pointed  out  to  him;  and  second,  the  correct  method 
of  doing  long  division  examples  w^s  illustrated.    Following  this,  practice 


exercises  were  assigned  to  insure  mastery. 

Ihenever  division  habits  3  and  4  appeared,  he  was  requested  to  do  that 
part  of  the  example  aloud,  and  make  the  correction. 

To  overcome  division  habit  No.  5,  the  correct  method  of  doing  similar 
examples  was  illustrated.    Then,  he  was  requested  to  do  several  such  ex- 
amples for  practice. 

Division  habit  No.  6  appeared  in  the  testing  program,  hut  it  did  not 
appear  in  the  instructional  periods.    Perhaps  it  may  have  been  due  to  il- 
legible figares  or  cramped  conditions  on  the  test.    Instead  of  erasing 
numbers  he  would  write  over  them.    During  the  instractional  periods  he  was 
encouraged  to  erase  always  so  that  the  figures  might  be  clearer.    The  size 
of  the  figures  was  large*  hit  readable. 

Final  Test  Results.  At  the  conclusion  of  the  remedial  instruction  the 
lilton  Inventory  and  Diagnostic  Tests  were  administered  in  each  of  the 
fundamental  processes.  The  results  of  the  final  tests  are  listed  in 
Table  II  on  tne  following  page.  Tests  3G  and  6P£were  given  in  two  and 
three  installments  respectively.  In  such  cases  the  date  of  the  first 
installment  appears,  the  total  score,  and  the  total  time  taken  to  com- 
plete tne  entire  test. 
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Final  Results  of  Case  1  on  the  Wilson  Inventory 
and  Diagnostic  Tests 


Process 

Date 

Test 

Score 

Time 

Addition 

Z/  2/35 

5A 

100 

3:40 

2/  2/35 

100 

5:40 

2/14/35 

3G 

98+ 

17:45 

2/14/05 

3P 

i  short 

form) 

96 

9  :30 

Subtraction 

3/  5/35 

4A 

100 

3:55 

3/  3/35 

41 

100 

5:30 

3/15/35 

4P 

I  short 

form) 

96 

6:45 

Multiplication 

4/  2/35 

5A 

100 

3:40 

4/  2/35 

5P 

i  short 

form) 

100 

13  :00 

Division 

0/  9/io 

6A 

100 

3:27 

0/  9/35 

92 

42:10 

25. 
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SuiurAry  cf  Ja3e  I.  When  Poland  learned  that  he  v.us  to  be  given  special 
help  in  arithmetic,  he  *as  more  than  pleased.    During  the  course  of  the 
first  interview  he  said  that  he  was  interested  and  willing  to  work  in  order 
that  he  might  improve  his  work  in  arithmetic. 

Two  forty-five  minute  instructional  periods  were  devoted  to  corrective 
work  each  week  for  approximately  four  months.    The  thirty  teaching  periods 
were  divided  among  the  processes  approximately  as  follows:  addition  7  peri- 
ods; subtraction  5  periods;  multiplication  6  periods;  and  division  12  peri- 
ods . 

The  final  results  in  Table  II  show  a  marked  improvement  was  made  with 
respect  to  speed  and  accuracy.    In  other  words,  Case  I,  at  the  end  of  the 
remedial  instruction,  worked  more  rapidly  with  no  loss  in  accuracy. 

A  further  evidence  of  gain  is  indicated  from  the  child*s  own  admission 

that  he  has  more  confidence  in  his  *ork  and  results. 

Hn  m\      •  'jr.    Kt  *  •  it/om  la  u*  sixtii  tf«4f  **  ttUl , 

1 
i 

-?TimM?-*                                   cm  to  hi        of  H  orn  c  i'  rta  wUo  im  tjw  I 

■  j 

1 
1 

j 

26. 

CASE  II 

Hoy  was  in  the  sixth  grade  at  the  time  this  study  was  made*    He  was 
born  in  April,  1921.    His  I.Q.  is  80  according  to  the  Binet-Simon  Intelli- 
gence Test. 

He  was  referred  for  study  by  the  principal  of  the  Shurtleff  School 

1 

i 

because  he  continued  to  fail  in  arithmetic. 

School  History.    This  child  began  school  at  the  age  of  six,  and  throughout 
the  earlier  grades  his  school  work  in  all  phases,  in  general,  was  poor. 
Even  now  his  work  does  not  show  any  appreciable  improvement. 

He  was  not  promoted  at  the  end  of  the  first  year,  instead  he  was  trans- 
ferred to  a  special  class.    His  school  record  at  the  end  of  the  second 
grade  showed  that  his  work  was  of  an  unsatisfactory  grade,  but  it  seems 
that  he  was  promoted  because  of  his  age.    Since  then  his  work  has  improved 
very  slightly.    He  is  now  in  the  sixth  grade  on  trial. 

Throughout  all  these  years  he  received  only  one  poor  passable  grade 
in  arithmetic  and  that  was  at  the  end  of  the  fourth  grade.    Since  then, 
and  up  to  the  time  of  this  study,  he  has  always  received  a  failing  grade 
in  this  subject. 

Personality  of  Cnild.  He  is  a  pleasant,  cooperative  boy,  somewhat  shy,  and 
lacking  ambition.    His  general  appearance  is  satisfactory,  and  his  general 
movements  rather  3low.    He  appears  to  be  one  of  those  children  who  are  in- 
capable of  quick  action. 

His  general  attitude  is  good.    He  is  a  quiet  child,  and  extremely 
effected  by  adverse  criticism  from  his  classma-tas .    He  seems  to  forget 

27. 
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things  easily;  his  mental  reactions  appear  to  function  very  sluggishly. 

He  displays  an  inferiority  complex,  possibly  because  of  his  ■unsatis- 
factory'- school  work,    curing  the  first  interview  he  was  told  that  he  was  to 
receive  special  help  in  arithmetic.    He  showed  signs  of  contentment  and 
eagerness  to  improve  in  the  fundamental  processes. 

Home  Conditions.  He  is  the  7th  child  in  the  family  in  which  there  are  15 
children.    The  oldest  is  26  years  old  while  the  youngest  is  about  3  years 
old.    There  are  six  boys  and  seven  girls  in  the  family.    An  older  sister 
is  reported  to  be  mentally  retarded. 

The  father  is  employed  in  a  snoe  factory  while  the  mother  is  engaged 

in  home  activities.    A  visit  to  the  home  showed  that  it  was  reasonably  well  . 

i 

kept,,  bat  the  conditions  of  the  house  are  such  that  there  is  much  noise  and  j 
the  rooms  are  crowded  because  of  the  number  of  small  children  at  home . 

The  family  is  not  very  cooperative  with  the  school  according  to  his 
teacher,  but  nevertheless  interested  in  the  child  and  sometimes  helps  him 
with  arithmetic  at  home. 

Results  of  Tests  in  Arithmetic.    Table  111  gives  Hoy's  initial  results  on 
the  M'ilson  Inventory  and  Diagnostic  Tests.    The  time  taken  to  complete  the 
tests  is  recorded  in  all  but  one  case,  that  of  the  long  form  of  the  multi- 
plication test.    In  cases  where  time  is  recorded  it  reads  in  minutes  and 
seconds,  for  example,  3:10  is  read  3  minutes  and  10  seconds. 

TABLE  III 

Initial  Results  of  Case  II  on  the  Wilson  Inventory 
and  Diagnostic  Tests 


Process 

Date 

Test 

Score 

Time 

Addition 

11/5/34 

5A 

100 

3:10 

11/5/34 

3B 

94 

5:48 

11/  J/ 

■n 
o« 

Q  RX 

co  :uu 

11/7/34 

3P 

(short  form) 

76 

10:15 

Subtraction 

11/19/3* 

4A 

100 

8  .20 

11/19/34 

41 

99 

7i00 

12/  4/34 

4P 

I long  form) 

59 

25:10 

Malt iplicat ion 

1/29/35 

5A 

97 

3:40 

1/29/35 

5P 

(long  form) 

66 

Division 

ft/  4/35 

6A 

94 

18:10 

2/25/35 

6P2 

* 

•  • 

55:00 

*  Score  not  recorded  because  the  entire  test  was  not  completed.  The 
child  attempted  41  examples  out  of  a  possible  50;  32  were  cornet. 
He  was  stopped  because  ne  was  working,  them  very  slowly. 


Analysis  of  Dlf f icalties .  A  careful  diagnosis  of  Roy*s  habits  of  work 
in  working  the  various  examples  in  the  tests  revealed  errors  and  in- 
efficient habits  of  work.    The  diagnosis  was  based  upon  the  results  of 
the  various  test.    The  following  tabulation  shows  the  errors  and  the  in- 
efficient habits  of  work: 

Addition 

1.  Errors  in  primary  combinations 

2.  errors  in  upper  decade  combinations 
2.  Counting 

4*    Split  numbers 

0.  Added  carried  number  last  -  added  carried  number  irregularly 
6,    Grouped  numbers 

Subtraction 

1.  Lrrors  in  primary  combinations 

2*    Last  subtraction  a  zero  brought  down 

2*    Deducted  two  from  minuend  after  borrowing 

4.  Did  not  allow  for  having  borrowed 

5.  Failed  to  borrow,  gave  zero  as  an  answer 

6.  Added  instead  of  subtracting 

7.  Errors  due  to  zero  in  minuend 

I'ultiplication 
1*  Errors  in  combinations 
2*    Errors  due  to  <sero  in  multiplicand 

2.  Left  out  decimal  point     IJ.S.  Aioney) 
4.    Errors  in  adding  the  carried  number 


5C 


5.  Errors  due  to  zero  in  multiplier 

6.  Errors  in  position  of  partial  products 

Division 

1.  Errors  in  division  combinations 

2.  Used  remainder  larger  than  divisor 
5.  Errors  in  subtraction 

4.  Errors  in  multiplication 

5.  Left  out  dollar  sign  and  decimal  point    IU.S.  koney) 

Specific  Illustrations  of  Difficulties.  The  specific  difficulties  that 
•ere  revealed  from  an  analysis  of  the  various  tests  are  illustrated  be- 
low.   Tney  were  taken  from  the  various  tests  and  appear  in  the  exact  fonn. 

Difficulties  in  Addition 
1.      Errors  in  primary  combinations 

The  following  primary  combinations  were  missed: 


7 

9 

9 

6 

4 

7 

9 

7 

4 

4 

6 

8 

17 

15 

12 

11 

11 

14 

Errors  in  upper  decade  combinations 

The  following  upper  decade  combinations  were  missed 

36  ♦  6  =  34  19+8-24 

58  +  7  =  35  32+7-49 

23  +  9=  30  34  +  6  =  4 

19+5-34  22  +  /  = 

33  +  9  -  48  33  +  5  =  40 

29  +  7  =  26  17  +  8  =  23 
26  +  9  =  33 


• 

» 

I 

1  i  ■ 

■ 

1 

- 

- 

3.  Counting 
Example : 


6  In  working  the  example  on  the  left  he  said,  "6  and 

5  5  are  -7,  8,  9,  10,  11,"  tapping  each  time  with  his 

11  finger  when  he  said  a  new  number.    lie  counted  the 

combinations  he  was  not  sure  of,  and  counted  the 
smaller  number  to  the  larger  one. 


4.  Split  numbers 
Example : 

7  In  this  example,  he  borrowed  1  from  7  and  added  it 

i>  to  5.    Then  he  proceeded  to  obtain  the  answer  for 

6  and  6»    Sometimes  he  broke  numbers  less  than  10 

into  groups  of  two's  or  three's. 

5.  Added  carried  number  last  -  added  carried  number  irregularly 
Example : 

18  This  pupil  usually  waited  to  the  last  to  add  the 

31  carried  number  in  column  addition.    He  had  no  sys- 

12  tematic  plan  of  adding  the  curried  number.    In  the 

21  example  on  the  left  he  obtained  the  sum  of  the  num- 

12  bers  in  the  first  column,  -  then  proceeded  to  ob- 

94  tain  the  sum  of  the  numbers  in  the  second  column, 

and  finally  added  the  number  to  be  carried.  Because 
of  this  habit  he  made  errors  in  otner  similar  ex- 
amples, rhich  would  probably  have  been  avoided  if 
he  had  habitually  added  the  carried  number  first. 

6*      Grouped  numbers 

Example: 


$3.79  In  this  example  he  grouped  the  9  and  6  in  the  first 

8.94  column  as  15,  using  it  as  a  single  addend,  and  then 

3.48  proceeded  to  add  the  rest  of  the  figures  in  tnat 

•86  column.    He  obtained  an  incorrect  final  sum. 


320.92 


32. 


Difficulties  in  Subtraction 


1.      Errors  in  primary  combinations 


The  following  primary  combinations  were  missed 

13  14  5 

_5  _5  0 

9  7  0 


Example : 

ip.98  In  this  example  the  error  was  made  in  the  first 

»5(  column. 
*.40 


2.      Last  subtraction  a  zero  brought  down 


Example  1 : 


96  In  this  example  the  zero  in  the  last  subtraction 

91  was  brought  down,    iioy  did  this  frequently. 

05 

Example  2: 


489  In  this  example  the  last  subtraction  a  zero  was 

453  brought  down. 

036 

3.  Deduoxed  two  from  minuend  after  borrowing 
Example : 

98  In  this  example,  Roy  apparently  deducted  2  from  the 

79  9  instead  of  1. 

~9 

4.  Did  not  allow  for  having  borrowed 


Example : 


709  This  pupil  worked  the  example  as  follows:  "6  to  make 

236  9  is  3;  3  to  make  10  is  7;  2  to  make  7  is  5." 

573 


> 


5.      Failed  to  borrow,  i;ave  zero  as  an  answer 


Example: 

600  In  this  example  he  failed  to  borrow  in  the  second 

140  column  and  gave  zero  as  the  answer. 

500 


• 

r  ■» 

« 

6. 


Added  instead  of  subtracting 


Example  1: 

71  Hoy  added  in  the  first  column  and  suotracted  in 

b2  the  second. 

13 

Example  2: 

$42,95         In  this  example,  he  added  in  the  third  column  and 

21.40         subtracted  in  all  others. 
$13.50 

7.      Errors  due  to  zero  in  the  minuend 
Example : 

700  In  this  example  with  a  succession  of  zeros  in  the 

358  minuend,  he  forgot  that  he  had  borrowed.    He  worked 

4^*2  the  example  as  follows:  "8  to  make  10  is  2;  6  to 

make  10  is  4;  3  to  make  7  is  4." 


Difficulties  in  Multiplication 
1.      Errors  in  combinations 

The  following  are  some  of  the  errors  that  the  boy  made: 


9  3  9 

_  _6  _b 

72  12  M 

2.  Errors  due  to  zero  in  multiplicand 
Example : 

408  In  working  this  example  he  said,  "4  times  8 

 4  equals  32;  4  times  0  equals  0;  4  times  4  equals 

1902  16  and  3  is  19." 

3.  Left  out  decimal  point     (U.3.  Loney) 
Example : 

$9.30  In  this  example  he  forgot  to  mark  off  the  decimal 

29  point.    He  was  not  consistent  about  it.  Sometimes 

83  7 C  he  marked  off  the  decimal  and  other  times  he  forgot 

186  0  to  do  it.    He  also  sometimes  left  out  the  dollar 

^269  7  0  sign. 


4. 


Errors  in  adding  the  carried  number 


Example : 

696 
85 
2686 
6166 
64566 


This  child  multiplied  by  8  as  follows:  "8  times  6 
equals  48;  8  times  9  equals  72  and  4  is  76;  8  times 
S  equals  64  and  7  is  61." 


5.      Errors  due  to  zero  in  multiplier 


6. 


Example : 

915 
504 


3660 
^7  bo 
461210 


This  child  knew  now  to  work  3 ingle  combinations  in- 
volving zero  correctly,  hut  in  working  this  example 
and  similar  ones  he  multiplied  incorrectly,    he  worked 
this  example  as  follows:  "4  times  5  equals  20;  4  times 
1  equals  4  and  2  is  6;  4  times  9  equals  36;  0  times 
5  equals  5;  5  times  5  equals  25,"  etc. 


Errors  in  position  cf  partial  products 
Example : 


842 
2100 

842C0 
1664 
252SOO 


In  Trcrking  this  example,  ne  placed  tne  second  pro« 
duct  in  the  v/rong  position. 


Division  Difficulties 

1.      Errors  in  division  combinations 

Tne  following  were  missed: 

8,5K  8  3  5  15 

3)  27  8)   56  7)  28         9)  54  1)  2  8)  32 


2.      Used  remainder  larger  than  divisor 


Example: 

2  6  126/63 

63)  2  5  9  4  In  this  example,  *toy  used  the  last  remain- 

18  9  der  larger  than  the  divisor. 

5  0  * 
3  7  8 
12  6 

3.  Errors  in  subtraction 
Example : 

9  1 

47)  4  3  0  0 
4  2  3 
7  0 

4  7 

„  s 

4.  Errors  in  multiplication 
Example : 

2  2  5 

51]  6  8  7  4  The  pupil  worked  as  shown. 

6  1 
7  7 

6  2 
15  4 
15  5 

1 

5.  Left  out  dollar  sign  and  decimal  point    (U.S.  Lioney) 
Example : 


 70 

45)  y31«50  Hoy  worked  this  example  as  shown.  He 

31  5  left  out  the  dollar  sign  and  decimal 

0  point. 


In  subtracting  at  the  point  indicated,  he 
forgot  that  he  had  borrowed. 


General  Pian  of  Remedial  lust  ruction.    The  purpose  of  remedial  instruction 
HI  to  remove  the  handicaps  ■high  faced  the  "boy  in  his  attempts  to  deal 
with  the  four  fundamental  processes  of  arit.x      ic .    The  attack  was  prima- 
rily concerned  *ith  better  presentation  of  the  processes  and  facts,  and 
with  drill  on  the  processes  and  facts  after  th&y  have  heen  presented. 

Before  initiating  remedial  instruction  a  friendly  relationship  was 
established  so  that  it  might  he  possible  to  awaken  an  interest  in  the 
work  and  to  enlist  his  cooperation.    After  this  friendly  relationship  was 
established  the  test  revolts  were  sha*n  to  him,  and  he  '..as  asked  to  demon- 
strate his  methods  of  thinking  through  the  incorrect  &nd  the  questionable 
examples  by  working  them  aloud.    The  disadvantages  of  crude  methods  were 
explained  and  substituted  "by  methods  considered  more  efficient.    To  engende 
more  efficient  habits  of  *ork  the  necessary  practice  material  was  furnished 
from  the  drill  services.    Addition  was  the  first  process  taken  up,  it  was 
followed  jj  subtraction,  multiplication  and  division  respectively. 

During  the  instructional  periods  the  \.ork  was  carefully  watched  and 
constantly  checked  fox  correct  answers  and  for  desirable  habits  of  work. 
Frequently  he  wa3  a3ked  to  work  the  examples  aloud  so  that  his  methods  of 
thinking  through,  such  examples  might  be  checked.    All  undesirable  habits 
of  ftork  were  immediately  called  to  his  attention.    They  were  corrected, 
noted,  and  carefully  watched  for  reappearance.    During  these  periods  satis- 
factory work  was  commemded.    For  overcoming  faulty  habits  of  work  he  was 
praised  and  encouraged  to  keep  up  the  good  work. 

In  order  uo  build  confidence  in  his  results  he  was  shown  how  to  check 
examples,  and  was  encouraged  to  cusck  them  from  time  tc  tine  •    During  the 


• 

• 

• 
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course  of  the  remedial  program  man/  informal  examinations  were  given.  The 
purpose  of  such  examinations  was  to  check  for  mastery  and  to  discover 
whether  or  not  faulty  habits  fell  into  disuse. 

detailed  Account  of  Remedial  Instruction.    The  paragraphs  "below  explain 
the  methods  employed  to  improve  the  child's  hahits  of  work.    A  description 
is  given  of  the  remedial  instruction  employed  in  the  cases  of  the  various 
difficulties  discovered.    Reference  to  the  list  of  the  detailed  descrip- 
tion of  habits  given  in  the  early  part  of  this  case  study  will  enable  the 
reader  to  identify  the  habits  being  considered  at  any  time. 

Addition 

Flash  cards  were  constructed  and  used  to  overcome  the  errors  in  the 
primary  combinations  in  each  of  the  four  fundamental  processes.    He  was 
required  to  study  them.    In  testing  for  mastery  he  gave  the  answers  aloud 
and  was  expected  to  respond  with  a  reasonable  degree  of  speed  and  accuracy. 
Whenever  he  hesitated  too  long  on  a  combination,  it  was  an  indication  that 
he  had  not  mastered  it.    Such  combinations  were  set  aside  for  further 
study  and  placed  in  his  line  of  vision  so  that  the  combination  could  be 
called  to  his  attention  whenever  it  reappeared  in  an  example  during  that 
instructional  period. 

After  having  mastered  the  primary  facts  within  the  group,  he  studied 
the  related  facts  of  that  group.    These  facts  were  studied  from  individual 
flash  cards  in  much  the  same  way  as  the  primary  facts. 

He  did  not  count  all  his  combinations,  but  some  of  them  which  he  re- 
ferrea  to  as  difficult.    Such  a  list  was  not  obtained.    It  was  decided  as 

1 

unnecessary  because  he  was  expected  to  study  the  facts  as  grouped  in  the 

i  

* 

i 

Wilson.  100/j  Drill  Services.    Alter  several  instructional  periods  he  gradu- 
ally DecaT»  uore  communicative,    -nenever  he  he3ista*ea,  he  was  asked  if  ne 
counted,  and  he  ilways  replied.    Vhen  he  admitted  that  he  counted,  the  fact 
was  set  aside  for  further  practice.    He  studied  the  facts  until  he  mastered 
them. 

After  having  mastered  the  primary  facts  and  related  facts  in  a  group, 
the  habit  of  splitting  numbers  was  not  needed  and  finally  fell  into  disuse. 

The  possible  outcomes  of  such  a  procedure  as  adding  the  carried  num- 
ber last  ox  irregularly  were  illustrated  by  concrete  examples.    In  attempt- 
ing to  overcome  this  habit,  the  better  procedure  was  illustrated  -  adding 
the  carried  number  first j    B|  was  requested  to  work  next  example  in  the  • 
book  and  after  he  added  the  first  column  he  was  stopped  and  told  to  add  in 
the  carried  number  at  the  bottom  of  the  second  column.    By  repeating  such 
a  plan  orally  many  times,  the  habit  of  adding  the  carried  number  first  was 
firmly  impressed. 

He  did  not  group  numbers  aftc-r  he  had  mastered  the  primary  am  related 
facts,  and  instead  auded  vrie  numbers  in  a  column  in  a  successive  order,  be- 
cause he  knew  them. 

Subtraction 

In  examples  in  which  the  last  subtraction  was  a  zero  and  he  brought 
down  the  zero,  he  was  told  that  the  zero  in  such  cases  v/as  net  necessary. 
Then,  he  was  asked  to  read  the  answer. followed  by  a  request  to  write  the 
3*me  number  .    The  result  was  that  he  wrote  the  number  without  the  zero. 
This  was  sufficient  to  convince  him  that  the  zero  in  such  cases  was  not 
necessary. 


[ 
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Subtraction  habits  3 ,  4,  5,  and  7,  were  corrected  by  having  the 
child  cross  out  the  number  whenever  he  had  borrowed  from  it  and  to  write 
directly  above  it  the  number  that  was  left.    At  first  he  disliked  doing 
this  and  in  fact  insisted  upon  not  doing  it.    he  said  that  he  could  get 
the  correct  answer  without  such  a  plan.    Under  the  circumstances  he  was 
allowed  to  work  his  way.    Sometimes  he  obtained  the  correct  answer,  but 
in  most  cases  errors  appeared  because  of  these  difficult ie s.    In  such 
Qases  he  was  requested  to  try  the  same  example  by  the  new  plan  and  found 
that  he  obtained  the  correct  answer.    Crradually  he  realized  the  advan- 
tages of  the  new  plan  and  soon  followed  it  regularly.    The  result  was 
that  the  correct  nabits  were  established. 

Sometimes  he  added  instead  of  subtracting.    This  habit  might  have 
been  attributed  to  carelessness,    dowever,  when  an  error  arose  because 
of  this  habit,  his  attention  was  called  to  it,  and  he  seemed  surprised 
and  could  not  explain  it.    lie  was  always  requested  to  make  the  correction 
whenever  such  an  error  appeared. 

ilult  iplicat  ion 

To  correct  the  difficulty  due  to  zero  in  the  multiplicanu,  I  showed 
the  child  the  mistake  and  illustrated  tne  correct  procedure.    This  in- 
struction was  followed  by  drill  in  similar  practice  exercises. 

To  correct  the  habit  of  leaving  out  the  decimal  point  in  U.S.  money 
further  drill  was  provided. 

Whenever  an  answer  was  incorrect  due  to  an  error  in  adding  the 
carried  number  ,  his  attention    was  called  to  the  mistake.    He  was  told 
that  the  multiplication  was  correct,  but  that  the  answer  wrong  due  to 

I 

-  ■       -  r 

an  error  in  adding  the  carried  number.  He  iras  encouraged  to  be  more  care- 
ful. 

The  mistakes  due  to  such  factors  as  are  listed  under  multiplication 
difficulties  5,  and  6  were  corrected  by  a  presentation  of  the  correct 
methods  and  further  drill  on  similar  exercises. 

Division 

To  overcome  division  habits  2  and  5,  the  mistakes  were  pointed  out 
and  the  correct  procedures  illustrated.  Following  this,  practice  exer- 
cises were  assigned  to  insure  mastery. 

Whenever  division  habits  3  and  4  appeared,  he  was  requested  to  do 
that  part  of  the  example  aloud,  and  make  the  correction. 

Final  Test  fie  suits.    At  the  conclusion  of  the  remedial  instruction  the 
Wilson  Inventory  and  Diagnostic  Tests  were  administered  in  each  of  the 
fundamental  processes.    The  results  of  the  final  tests  are  listed  in 
Table  IV  on  the  following  page.    Tests  2C  and  6P£  were  given  in  two  and 
three  installments  respectively.    In  such  cases  the  date  of  the  first 
installment  appears,  the  total  score  ,  and  the  totul  time  taken  to  com- 
plete tne  entire  test. 


• 

i 

1 

• 



■ 
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TABLE  17 

Final  Results  of  Case  II  on  the  Wilson  Inventory 
and  diagnostic  Tests 


Process 

Date 

Test 

Score 

Time 

Addition 

3/15/35 

33 

98 

16:10 

1/  4/o5 

3P 

(short  form) 

96 

9:00 

Subtraction 

3/11/35 

4A 

100 

3:00 

5/11/35 

4B 

100 

6:41 

o/ie/35 

4P 

(short  form) 

9£ 

4:47 

Multiplication 

3/20/35 

5A 

100 

2:40 

5P 

(short  form) 

88 

8:45 

Division 

4/  8/0 5 

6A 

100 

5:45 

4/  8/35 

6P2 

90 

38:40 

42. 


Summary  of  Jaae  II.    When  th*s  atudy  began  Roy  knew  that  he  'vas  weak  in 
arithre4* La .    faring  the  interview  he  said  that  he  was  interested  and  would 
be  willing  to  work  so  that  he  could  make  a  good  showing  in  class. 

Three  forty-five  niinute  instructional  periods  were  devoted  to  correc- 
tive ..ork  each  week  for  approximate  1/  five  months.    There  were  about  forty- 
eight  teaching  periods  divided  among  the  processes  approximately  as  fol- 
lows: addition  12  periods;  subtraction  10  periods;  multiplication  11  peri- 
ods; and  division  15  periods. 

Tue  final  re  salts  in  Table  IV  show  that  the  remedial  instruction 
produced  distinctly  favorable  results.    Further  evidence  of  gain  in  arith- 
metic was  reported  by  nis  teacher  who  claimed  that  Hoy's  work  has  improved 
and  that  he  is  more  interested  than  before.    The  principal  also  reported 
that  the  boy  now  displays  a  better  attitude  toward  his  work  and  that  he 
sac.  z,    -e;.„:_l  irr.  _.  ro /omw'nt .     ao}  reports  that  at   feels  t'.iat  bt  naj  learned 
a  lot  and  that  lie  is  more  confident  in  his  work. 

rtafl   Ubl     »•  ■*«  aoi  *oitir  wmll  la.     a  *uVU         iuvu  x .  ! 
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CASE  III 


At  the  time  this  study  was  made  Arman  was  in  the  fifth  grade.  He  was 
born  in  April,  1924.  His  intelligence  quotient  was  found  to  "be  93  accord- 
ing to  the  results  of  the  Otis  Group  Intelligence  Test. 

He  was  referred  for  study  "by  the  principal  of  the  Shurtleff  School 
because  his  classroom  teacher  reported  that  he  was  was  doing  very  poor 
work  in  arithmetic. 

School  History.    Arman  entered  a  parochial  school  at  the  age  of  five.  Dur- 
ing the  first  school  year  he  was  ill  most  of  the  time  and  absent  from 
school.    At  the  end  of  the  first  year  he  was  not  promoted  and  had  to  re- 
peat that  grade.    He  attended  this  school  for  five  years.    After  completing 
the  fourth  grade,  his  parents  transferred  him  to  a  public  school  because 
of  some  difficulty  that  arose  between  the  parents  and  the  administrators 
of  the  school. 

After  attending  the  pablic  school  for  several  months,  his  teacher  re- 
ported that  he  was  not  doing  well  in  his  subjects,  and  that  his  greatest 
difficulty  was  arithmetic.    She  reported  that  in  arithmetic,  he  could  nev- 
er complete  the  assigned  classroom  *ork,  and  he  was  always  far  behind  the 
other  members  of  his  class. 

Personality  of  Child.    He  is  quiet,  pleasant,  and  very  neat  in  his  ap- 
pearance.   At  times  he  appears  to  be  nervoas.    l>uring  the  test  periods  he 
moved  around,  and  gave  the  impression  that  he  was  working  under  pressure. 
During  the  instructional  periods  he  paid  strict  attention,  and  followed 
directions  rather  carefully. 


Arman  is  cooperative  and  faithful.    He  dislikes  going  over  the  same 
assignments  •    In  class  he  is  very  quiet  and  seldom  volunteers.    He  is 
neither  aggressive  nor  talkative. 

aome  Conditions.    There  are  two  children  in  the  family.    Arman  is  the 
older.    The  younger  "boy  is  nine  and  in  the  second  grade  in  the  same  school. 

Both  parents  work  In  a  shoe  factory  doing  specialized  operations. 
The  mother  is  very  much  interested  in  Arman.    She  helps  him  a  great  deal 
with  arithmetic  at  home.    He  also  practices  daily  on  his  violin. 

A  visit  to  the  home  was  not  made,  "but  from  the  general  appearance 
and  attitude  of  this  hoy  it  seems  that  his  home  conditions  are  satisfacto- 
ry.   The  home  is  located  in  the  proximity  of  the  school. 

Hesults  of  Tests  in  Arithmetic.    Tahle  V  gives  Arman* s  initial  results  on 
the  Wilson  Inventory  and  Diagnostic  Tests.    The  time  to  complete  such 
tests  is  recorded  in  every  case.    Test  3U  was  given  in  two  installments. 
In  that  case  the  date  of  the  first  installment  appears,  the  total  score, 
and  the  total  time  taken  to  complete  the  entire  test.    The  time  reads 
in  minutes  and  seconds,  for  example,  9:20  for  test  5A  reads  9  minutes 
and  90  seconds. 


TABLE  V 


Initial  Results  of  Case  III  on  the  Wilson  Inventory 
and  Diagnostic  Tests 


Process 

Date 

Test 

Score 

Time 

Addition 

1/1Q/05 

IT  A 

9  :3C 

1/  iU/OO 

0.0 

1UU 

i  /in  A-  f; 

Qfl 

•7  O 

1/14/95 

SP 

( short  form) 

84 

31*55 

Subtraction 

1/16/55 

4A 

100 

8:00 

1/16/36 

41 

100 

1T:31 

1/1 6/5  5 

(long  fora] 

es 

40:15 

i.oltiplication 

1/21/86 

5A 

98 

29  :5Q 

1/26/35 

SP 

I  short  form) 

£4 

£8:00 

Division 

4/o 0/2 5 

6A 

96 

10:53 

4/29/35 

Ufa 

55 

43:28 

*  Test  6P£«  is  an  abbreviated  form  of  the  6P2  test.    It  contains 
twenty  long  division  examples,  tv;o  from  each  group  in  the  6Pg 
test.    The  writer  received  the  author's  permission. 


46. 

Analysis 

of  Difficulties.    A  careful  diagnosis  of  Arman*s  habits  of  work 

revealed 

errors  and  inefficient  habits  of  work.    The  diagnosis  was  based 

1 

upon  the 

results  of  the  various  tests.    The  following  tabulation  shows  the 

errors  and  the  inefficient  habits  of  work: 

Addition 

1. 

Error  in  a  primary  combination 

2. 

Errors  in  upper  decade  combinations 

3. 

Counting 

4. 

Added  carried  number  irregularly 

5. 

Left  out  dollar  sign    (U.S.  Money) 

6. 

Error  in  bridging 

Subtraction 

1. 

Added  instead  of  subtracting 

2. 

Omitted  coluan 

5. 

Did  not  allow  for  having  borrowed 

4. 

Errors  due  to  a  succession  of  zeros  in  minuend 
Multiplication 

1. 

Errors  in  primary  combinations 

2a 

Errors  in  adding  the  carried  number 

3. 

Complete  confusion  with  multipliers  of  two  or  more  digits 
Division 

1. 

Errors  in  division  combinations 

2. 

Used  remainder  larger  than  divisor 

0. 

Errors  in  subtraction 

4, 

Omitted  digit  in  dividend 

5. 

Bemainder  not  expressed  in  answer 

I 


{ 


I 
I 


I 


6.  Confused  by  dollar  sign  and  decimal  point 

7.  Jsed  remainder  without  new  aividend  figure 

Speciiic  Illustrations  of  Dif ficulties.    The  specific  difficulties  that 
were  revealed  from  an  analysis  of  the  various  tedts  are  illustrated  below 
They  are  3aown  in  the  same  form  as  they  appear  in  the  original  test. 

Difficulties  in  Addition 

1.  Error  in  a  primary  combination 

The  following  primary  combination  was  missed 

5 
Z_ 
4 

2.  Errors  in  upper  decade  combinations 

The  following  up^er  decade  combinations  were  missed: 


24 

+ 

9 

-  32 

38 

+ 

5 

=  33 

16 

+ 

9 

-  27 

24 

+ 

7 

-  3 

33 

e 

=  42 

33 

+ 

7 

■  39 

3.  Counting 
Example : 

7  In  working  this  example  he  counted  the  4  to  7  by  one's. 

4  When  questioned  about  counting,  be  said  that  he  counted 

11  the  harder  ones. 

Added  carried  number  irregularly 

Example : 

367  In  the  second  column  he  added  the  two  that  was  carried 

298  from  the  first  column  to  the  sum  of  9  +  9  in  that  column 

198  and  continued  from  there  on. 

863  When  questioned  about  the  procedure  he  used  in  adding 

carried  numbers,  ne  said  that  he  sometimes  added  the 
carried  number  first,  sometimes  within  the  column,  and 
sometimes  at  the  end  . 
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5.  .Left  out  dollar  sign    (U.S.  Uoneyi 
Example: 

1  .55               In  this  example,  he  left  out  the  dollar  sign. 

5.39               The  addition  in  the  second  column  is  also 

4,87  incorrect. 

£.09 

9.75 
£o.55 

6.  Error  in  bridging 
Sample : 

^1.20              In  adding  the  third  column,  he  skipped  10. 
.54 
6.65 
9.50 
£.17 

v^o.oe 

Difficulties  in  Subtraction 
1.      Aaded  instead  of  subtracting 
jsocaiiiple : 

658                 In  working  this  example,  he  added  the  last  column 

102                 instead  of  subtracting. 

726 

£•      Omitted  column 
example : 

156                 In  this  example  the  tens'  and  hundreds'  columns 
4£                 were  omitted. 
4 

3.      Did  not  allow  for  having  borrowed 
Example : 

501                 In  working  this  example,  he  did  not  allow  for 

163                 having  borrowed  in  the  second  column. 

348 

4.      Errors  due  to  a  succession  of  aeros  in  minuend 


Example  1: 

600  In  working  examples  with,  a  succession  of  zeros, 

149  he  forgot  that  he  had  "borrowed, 

461 

Example  2: 

H?2.0C  This  example  also  illustrates  the  same  point. 

.75 
$1.35 


Difficulties  in  Multiplication 

1.      Errors  in  primary  combinations 

The  following  primary  combinations  were  missed: 

8  6 
6  8 
64  64 

S«      Errors  in  aading  the  carried  number 
Example : 

i>3.65  In  working  this  example,  he  made  a  mistake  in 

 6  adding  the  carried  number. 

v'20.90 

3.      Complete  confusion  with  multipliers  of  two  or  more  digits 
Example : 

92  lie  was  completely  confused  as  to  the  method  to 

56  employ  when  the  multiplier  had  two  digits  or  more 


46,542 

Difficulties  in  Division 
1.      Errors  in  division  combinations 

The  following  division  combinations  were  missed: 

20  100  _4   6 

2 J  10  5)  20  9)  63  9)  45 
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2.     Used  remainder  larger  than  divisor 


Example : 


32) 


2  19  21/52 


7  6  9 
6  4 
♦6  2 

5  2 
5  0  9 
2  8  8 


2  1 


3.      Srrors  in  subtraction 


In  working  this  example,  he  subtracted 
incorrectly  and  used  this  incorrect  re- 
mainder which  was  larger  than  the  divisor. 
The  position  is  indicated  by  the  asterisk. 


Example : 


98)' 


93  2/98 


9  0  16 

8  8  2 

2  9  6 

2  9  4 


In  the  first  subtraction,  he  forgot  that 
he  nad  borrowed. 


4.      Omitted  digit  in  dividend 
Example: 


42)  1 


0  0  8 
8  4 


2  6 


This  pupil  worked  as  shown.    He  failed  to 
use  the  la^t  8  in  the  dividend.    He  also 
subtracted  incorrectly,  and  did  not  express 
the  remainder  in  the  final  answer. 


5.      Remainder  not  expressed  in  answer 
Example : 


61)' 


3  2 


9  7  4 
8  3 

14  4 

12  2 

2  2 


This  pupil  worked  as  shown,  he  failed  to 
express  the  final  remainder  in  tae  answer 
although  he  expressed  it  in  other  examples. 


6.      Confused  by  dollar  sign  and  decimal  point 
Example: 


45)  p  1.5  0 

3  15 
  .U-Q- 


Tnis  pupil  worked  as  shown,  he  said  that  he 
never  had  such  examples  before. 
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7. 


used  remainder  without  new  dividend  figure 


Example : 


5  5  1 
47)  15  9  8 
14  1 
18  8 
14  1 


In  working  this  example,  he  left  too  large 
a  remainder  after  the  second  multiplication 
and  then  used  it  to  get  his  third  digit  in 
txie  quotient. 


4  7 
4  7 


General  Plan  of  Remedial  Instruction.    The  purpose  of  remedial  instruction 
in  this  Case  as  in  the  other  case  studies  was  to  remove  the  specific  dif- 
ficulties and  to  engender  good  habits  of  work  in  those  phases  of  arithme- 
tic which  were  discovered  to  be  faulty.    The  attack  was  primarily  con- 


cerned with  better  presentation  of  the  facts  and  step  difficulties  within 
the  processes,  and  followed  by  drill  on  such  facts  and  step  difficulties. 

The  diagnosis  of  the  methods  of  work  revealed  that  Arman  was  slow  in 
his  work,  and  that  he  had  specific  difficulties  in  aach  of  the  processes 
of  arithmetic.    To  speed  up  his  work,  he  competed  with  another  boy,  Dann, 
who  was  also  deficient  in  the  four  fundamentals  and  who  was  receiving  spe- 
cial help  from  the  writer. 

Throughout  the  corrective  program  the  difficulties  were  treated  when 
they  arose  during  the  instructional  periods.    Such  a  procedure  was  employed 
during  the  entire  program  of  remedial  instruction.    V/hen  a  difficulty  ap- 
peared, it  was  immediatly  corrected,  explained,  and  illustrated  by  a  better 
method.    Errors  were  never  allowed  to  pass  unnoted. 

The  work  was  carefully  watched    and  constantly  checked  for  correct 
answers  and  for  desirable  habits  of  work.    Sometimes  the  Doy  was  requested 
to  repeat  an  example  aloud  in  order  that  his  methods  of  thinking  through 
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the  example  might  he  checked. 

In  working  the  exercises  in  the  10C>  Drill  Services,  he  worked  in 
cooperation  with  Dann.    After  completing  a  group  of  examples,  they  compared 
answers  and  checked  over  again  those  that  did  not  compare.    In  some  cases 
the  error  was  corrected  by  the  writer,  in  other  instances  one  of  the  boys 
was  asked  to  show  the  other  where  the  mistake  was  made  and  possibly  why. 
The  boy  who  obtained  the  correct  answer  was  asked  to  explain  why  the  mis- 
take was  made.    They  enjoyed  such  a  plan  very  much. 

Detailed  Accour.t  of  Remedial  Instruction.    The  following  paragraphs  con- 
tain descriptions  of  the  methods  employed  in  correcting  the  specific  dif- 
ficulties that  the  child  encountered  in  working  with  the  processes.  Refer- 
ence to  the  list  of  the  detailed  description  of  habits  given  in  the  earlier 
part  of  this  Case  *ill  enable  the  reader  to  identify  the  habits  being  con- 
sidered at  any  time. 

Addition 

To  overcome  the  errors  in  primary  combinations,  drill  was  employed. 
Flash  cards  were  used.    The  child  studied  them  in  groups  and  in  the  same 
grouping  as  listed  in  the  100/b  Drill  Services.    He  was  tested  on  such  facts 
during  the  instructional  periods,  if  ne  failed  or  responded  slowly  to  any 
of  the  facts  he  was  expected  to  study  them  until  he  mastered  them.  Fol- 
lowing this  check  ,  he  was  permitted  to  go  on  with  the  work. 

Flash  cards  were  also  used  to  overcome  errors  in  the  upper  decade 
facts. 

During  the  corrective  program,  he  worked  on  examples  that  contained 

c 

* 

• 

•                                             -            «  - 

facts  which,  he  had  studied  and  mastered.    Such  a  plan  resulted  in  the 
breaking  up  the  habit  of  counting. 

He  added  the  carried  number  irregularly  and  a3  a  result  the  final  an- 
swer was  incorrect  many  times.    To  overcome  this  habit  the  possible  out- 
comes of  such  a  habit  were  explained  and  illustrated  by  specific  examples, 
followed  by  instruction  to  add  the  carried  number  first.    From  time  to 
time  he  was  checked  orally  to  insure  that  he  employed  the  new  habit. 

To  overcome  the  habit  of  leaving  out  the  dollar  sign,  the  use  of  the 
dollar    sign  was  explained  and  his  work  was  carefully  watched  for  the  re- 
appearance of  this  habit,    'whenever  it  reappeared  his  attention  was  imme- 
diately called  to  it,  and  he  was  requested  to  make  the  correction  in  every 
such  case. 

To  overcome  the  error  of  bridging,  the  natux*e  of  the  mistake  was 
first  explained,  and  in  every  later  case  whenever  it  reappeared  he  was  re- 
quested to  add  the  example  over  again  and  aloud. 

Subtraction 

iven  though  he  received  perfect  scores  on  tests  of  subtraction  facts, 
he  studied  them  from  individual  flash  cards  to  increase  his  response  to 
such  fact  s  • 

To  overcome  subtraction  habits  1  and  2,  his  work  was  carefullv  watched 
for  the  reappearance  of  those  habits*    When  they  reappeared,  he  was  re- 
quested to  make  the  necessary  corrections. 

To  overcome  the  habit  for  not  allowing  for  having  borrowed,  the  error 
was  explained  very  carefully.    The  subtraction  was  illustrated  column  by 
column.    Following  this,  practice  exercises  were  assigned  and  future  work 


watched  very  carefully. 

I 

To  overcome  the  difficulties  due  to  a  succession  of  zero  in  minuend, 
the  subtraction  was  illustrated  column  "by  column.    Practice  exercises  fol- 
lowed and  work  carefully  watched. 

Multiplication 

To  overcome  the  errors  in  primary  combinations,  flash  cards  were  used, 
A  similar  procedure  was  employed  as  in  addition. 

To  overcome  errors  due  to  adding  incorrectly  the  carried  number,  the 
mistake  in  such  instances  was  called  to  his  attention  and  in  every  case  he 
was  requested  to  make  the  correction. 

This  child  was  completely  confused  when  the  multiplier  had  two  or  more 
digits.    To  clear  up  his  confasion,  the  correct  method  was  carefully  ex- 
plained and  illustrated.    Following  that,  practices  exercises  were  assigned. 
Occasionally  he  made  mistakes  in  the  method,  in  such  cases  the  mistake  was 
corrected  and  explained  by  the  writer. 

Division 

Division  was  not  treated  as  intensively  as  the  other  fundamental  pro- 
cesses because  there  remained  very  little    for  corrective. 

The  diagnosis  of  Annan's  work  revealed  that  he  was  not  entirely  igno- 
rant of  the  procedure  in  division,  but  he  ruade  errors  because  of  certain 
difficulties  and  faulty  habits  of  work.    In  view  of  these  factors,  long 
division  was  reintroduced  step  by  step  to  insure  understanding. 

ciimple  examples  were  first  introduced,  followed  by  drill  to  engender 
automatic  procedure.    The  work  was  taken  up  as  if  he  had  not  had  long  di- 


vision  "before.  The  various  step  difficulties  were  introduced  step  by  step 
They  were  illustrated  and  explained  to  prevent  reoccurance  of  old  errors, 

Final  Test  sie suits.    At  the  conclusion  of  the  remedial  instruction,  the 
•ilson  Inventory  and  Diagnostic  Tests  were  administered.    The  results  of 
the  final  tests  are  listed  in  Tahle  VI  on  the  following  page.    Test  3G 
was  given  in  two  installments.    In  that  case  the  date  of  the  first  install 
ment  appears,  the  total  score,  and  the  total  time  taken  to  complete  the 
entire  test. 


TABLi.  VI 

Final  fiesults  of  Case  III  on  the  ..ilson  Inventory 
and  Diagnostic  Tests 


Process 

Date 

Test 

Score 

Time 

Addition 

SA 

100 

4:00 

3/1 8/55 

SJ 

100 

5:15 

3/15/35 

30 

99 

24:50 

0/20/35 

3P 

i  short 

for;  ) 

11:20 

SaVfc  raction 

4/2 

CA 

100 

3:22 

4/24/55 

. 

100 

5:20 

4/23/35 

4P 

f  short 

f  orrr.j 

96 

7:45 

Multiplication 

5/10/3S 

5A 

99 

6:06 

5/1 6/3  5 

5P 

I  short 

form) 

92 

24 :40 

Division 

6/13/55 

>- 

76 

25:15 

I 
I 


i 

I 
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Summary  of  Case  III.    About  fifty-three  teaching  periods  were  devoted  to 
corrective  work  over  a  period  of  five-months.    These  corrective  periods 
lasted  on  the  average  about  twenty-minutes  each.    They  were  divided  among 
the  processes  approximately  as  follows:  addition  22  periods;  subtraction 
12  periods;  multiplication  11  periods;  and  division  8  periods. 

The  final  results  in  Table  VI  show  that  the  remedial  instruction 
produced  distinctly  favorable  results;  gain  in  scores  and  decrease  in 
time  on  the  various  tests. 

■ 

CASE  IV 

At  the  time  this  study  was  made  Dann  was  in  the  fifth  grade.    He  was 
"born  in  June,  IS 24.    His  intelligence  quotient  was  found  to  "be  SO  according 
to  the  results  of  the  Otis  iroup  Intellignece  Test. 

i»ann  was  referred  for  study  by  the  principal  of  the  Shurtleff  School 
because  the  teacher  reported  that  he  was  doing  poor  in  arithmetic. 

School  History.    Dann  attended  the  same  school  for  the  past  five  years • 
He  completed  the  requirements  satisfactorily  each  year  und,  therefore,  was 
promoted  year  by  year.    At  present  his  work  in  all  the  other  subjects  is 
satisfactory,  bat  arithmetic  in  which  he  is  deficient.    Arithmetic  is  the 
only  subject  that  he  is  failing. 

His  teacher  reports  that  his  arithmetic  is  low  and  fluxuates  a  great 
deal.    She  tninks  that  he  has  the  ability  to  qo  much  better  work  in  the 
subject • 

Dann  has  a  good  attendance  record  over  a  period  of  these  five  years. 

Personality  of  Child.    Dann  is  a  very  cooperative  child.    He  is  polite, 
pleasant,  ana  aeat  in  general  appearance,    he  feels  sure  of  himself,  and 
volunteers  to  answer  questions  frequently.    During  the  instructional  periods, 
he  seemed  to  be  confident  in  his  results,  and  worked  rather  freely. 

He  pays  strict  attention  and  follows  directions  carefully.    At  times 
he  is  a  bit  aggressive,  but  not  talkative.    He  has  a  schedule  of  daily 
activities  outlined,  which  he  follows  and  enjoys. 

i>aian  is  a  very  industrious  boy.    In  class  he  behaves  well.    He  is  so- 
ciable, and  enjoys  outdoor  games. 


< 

(                                                          t               *  1 

• 

• 

home  Conditions.    There  are  two  children  in  the  family,  a  "boy  and  a  girl. 
Dann's  sister  is  older  than  he  is.    She  is  in  the  ninth-grade,  and  attend- 
ing the  same  school.    Frequently  she  helps  Dann  with  hi3  school  work. 

The  father  is  in  the  upcolstery  "business.    He  has  a  small  place  of  hi 
own.    The  mother's  time  is  devoted  to  the  caring  of  the  home  and  children. 

The  family  owns  and  lives  in  a  home  in  the  vicinity  of  the  school. 
General  observations  indicate  that  the  home  conditions  are  satisfactory, 
and  that  the  family  lives  reasonably  comfortable. 

Results  of  Tests  in  Arithmetic.    Table  TH  gives  Dann's  initial  results 
on  the  .<ilson  Inventory  and  Diagnostic  Test.    The  tine  to  complete  such 
tests  is  recorded  in  every  case.    Several  tests  were  not  administered  he- 
cause  of  the  pressure  of  time.    The  tests  that  were  administered,  were 
believed  to  be  sufficient  for  purposes  of  diagnosis. 

The  time  in  every  case  was  recorded  in  minutes  and  seconds,  for  ex- 
ample, StlO  for  test       reads,  3  minutes  and  10  seconds.    The  date  the 
test  was  administered  is  also  listed,  with  the  key  of  the  test  and  score 
obtained  on  the  test. 


TABi^  VII 


Initial  Results  of  Ca3e  1/  on  the  "Wilson  Inventory 
and  Diagnostic  Tests 

Process 

Date 

Test 

Score 

Time 

Addition 

2/25/25 

2A 

100 

2:10 

8/25/95 

31 

100 

2:55 

2/25/56 

2P     (short  form) 

88 

10:30 

Subtraction 

2/25/35 

4P    (short  form) 

96 

14:02 

Multiplication 

2/26/25 

5P    (short  form) 

72 

29  :06 

Division 

6A 

91 

19:06 

2/29/35 

6P2»* 

55 

41:17 

*  Test  6Pii»  is  an  abbreviated  form  of  the  6P2  test.    It  contains 
twenty  long  division  examples,  two  from  each  group  of  the  6P2 
test.    Permission  was  receiveu  from  the  author. 


• 

<  - 

\ 
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Analysis  of  Difficulties.    A  diagnosis  of  Dann's  work  revealed  errors  and 
inefficient  habits  of  work.    It  was  based  upon  the  results  of  the  various 
tests.    The  following  tabulation  is  a  list  of  the  errors  and  the  ineffi- 
cient habits  of  work: 

Addition 

1.  Split  numbers 

2.  Grouped  numbers 

3.  Added  carried  number  irregularly 

Subtraction 
1.      Used  cumbersome  method 

Alultiplication 
1.      Errors  in  primary  combinations 
ii.      Zero  difficulty  in  single  combinations 
3.      Errors  in  addition 

Division 

1.      Errors  in  division  combinations 
3«      Errors  in  subtraction 

3.  Errors  in  multiplication 

4.  Used  reminder  larger  than  divisor 

5.  Confused  by  dollar  sign  and  decimal  point 

Specific  Illustrations  of  Jif  f  iculties.    The  specific  difficulties  that 
were  revealed  from  an  analysis  of  the  various  tests  will  follow.    They  v;ere 
taken  from  the  various  tests,  and  appear  in  tne  same  form. 


Difficulties  in  Addition 


Split  numbers 
Example: 


8  In  working  the  example  on  the  left,  he  borrowed  1 

9  from  the  8,  and  added  it  to  the  9  and  made  it  10. 
17              lie  then  added  the  10  and  7  mentally  and  wrote  down 

the  answer,    he  followed  such  a  procedure  only  on 
certain  combinations. 


Grouped  numbers 
Example: 


2  In  adding  columns,  tx^is  child  group  any  two  number 

6*  which  equalled  to  10.    In  this  example,  he  grouped 

4*  the  6  and  4  as  10,  and  proceeded  to  add  the  other 

2  numbers  in  tne  column. 

• 

18 


Added  carried  number  irregularly 
iixample : 


%  .17         In  working  this  example,  he  obtained  the  answer  for 
5.37         the  first  column,  and  instead  of  adding  the  carried 
Z»c7         to  the  first  digit  in  the  second  column,  he  added 
6.75         it  to  the  second  digit  in  that  column.    He  did  this, 
4.66         because  5  and  7  added  together  make  10. 
f  19*52         lihen  questioned  about  the  procedure  in  adding  carried 
numbers,  he  said  that  sometimes  he  added  first,  some- 
times within  the  column,  and  sometimes  at  the  very 
end  • 


Difficulties  in  Subtraction 
Used  cumbersome  method 
jixample : 

14  In  working  this  example,  he  said,  '*  2  added  to  8  makes 

6  10;  2  +  4  is  6,  and  he  wrote  6  for  the  answer.  Fre- 

quently, he  worked  other  example  a  in  the  same  manner. 
This  procedure  led  to  difficulty  in  examples  that  con- 
tained two,  three  or  more  digits  in  both,  the  subtrahend 
and  minuend. 
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Difficulties  in  Multiplication 
L«      Errors  in  primary  combinations 
Example  1: 

8                He  worked  this  example  as  shown. 

• 

54 

Example  2: 

445             The  example  is  siown  in  part.    In  working  it,  he 
306              multiplied  8  times  5  as  45. 
3665 

2.  Zero  difficulty  in  single  combinations 

Examples : 

7       0        0       4  0 
0        8        10  5 
7        8        14  5 

3.  Errors  in  addition 
Example  : 

7081           In  working  this  example,  he  obtained  the  correct 

509           answers  for  the  partial  products,  but  in  adding 

63729           the  third  column  he  made  a  mistake. 

554050 

o 604329 
* 

Difficulties  in  Division 

1.      Errors  in  division 

The  following  are  some  of  the  division  combinations  missed: 

7                  7                  7                  6  4 
7)  14           6f46           7)~DT           8)  24           9)  63 

2.      Srrors  in  subtraction 


Sxample : 

5  2  58/61 

61]  1  9  7  4  In  working  this  example,  he  subtracted 

18  5  incorrectly  in  the  first  subtraction. 

1  5*4  The  position  is  indicated  by  the  aster- 

12  2  isk. 

3  2 

3.      iirors  in  multiplication 
trample : 

9  1  40/54 

54)  4  9  14  In  working  this  example,  he  multiplied 

4  8  2  54  by  9,  and  obtained  a  product  of  4b2. 

9  4 
5  4 

4  0 

Used  remainder  larger  than  divisor 
Example : 

2  1  50/65 

63)  2  3  9  4  In  working  this  example,  he  used  a  re- 

12  6  mainder  larger  than  the  divisor. 

♦1  1  i 

6  3 
5  0 

5.      Confused  by  dollar  sign  and  decimal  point 

Example : 

i 


45)  ^3  1.5  0  This  pupil  worked  the  example  as  shown. 

3  1.5 

0 


General  Plan  of  Ilemedial  Instruction.    The  purpose  of  the  remedial  in- 
struction was  to  remove  the  specific  difficulties  and  to  engender  more  ef- 
ficient habits  of  work,    i/oring  instructional  periods,  the  disadvantages 
of  faulty  procedures  that  troae,  were  explained  ana  illustrated  by  more 


efficient  habits  of  work,    he  v.u3  encouraged  to  use  tne  new  procedures 
until  they  replaced  the  older  one 3, 

Arman  was  allowed  to  work  the  examples  in  just  the  way  he  would  normal- 
ly work  them,    The  purpose  was,  to  arrive  at  a  more  complete  diagnosis,  and 
to  avoid  later  .remedial  instruction.    Such  a  plan  permitted  further  dis- 
covery of  difficulties.    He  was  also  requested  to  compute  examples  aloud 
so  that  his  method  of  thinking  thru  the  example  might  he  checked.  Usually 
such  information  was  supplemented  by  further  questioning. 

miring  the  remedial  probata  the  lQQ,o  Drill  Services  were  employed  to 
furnish  the  practice  exercises.    Informal  examinations  were  administered 
from  time  to  time  to  check  for  mastery.  L»ann,  as  was  stated  before,  worked 
in  cooperation  with  Arman.    They  enjoyed  working  together  very  much. 

detailed  Account  of  Remedial  Instruction.    The  following  paragraphs  de- 
scribe the  methods  that  were  employed  to  correct  the  specific  difficulties 
that  the  child  encountered  in  working  with  the  processes.    Reference  to 
the  list  of  the  detailed  description  of  habits  given  in  the  earlier  part 
of  this  case  study  will  enable  the  reader  to  identify  the  habits  being  con- 
sidered at  any  time. 

Addition 

To  overcome  the  habit  of  splitting  numbers,  he  stuaied  tne  primary 
and  related  fao;s  from  individual  flash  cards  until  he  could  respond  to 
tnem  automatically. 

To  overcome  the  habit  of  grouping  numbers  and  the  habit  of  adding  the 
carried  number  irregularly,  he  was  shown  by  illustration  the  correct  pro- 
cedure in  column  addition.    From  time  to  time,  he  v>as  requested  to  do  aloud 


examples  involving  column  addition.    The  reason  "being,  to  constantly  check 
the  method  that  he  employed,  arid  to  encourage  the  use  of  the  better  pro- 
cedure until  the  older  hahits  fell  into  disuse. 

Subtraction 

To  overcome  the  cumbersome  method  that  he  employed  in  subtraction, 
he  studied  the  primary  facts  from  individual  flash  cards,  just  as  he  did 
in  the  case  of  the  addition  facts. 

Lultiplication 

To  overcome  tne  errors  in  primary  combinations,  Darin  studied  them 
from  individual  flash  cards  until  he  mastered  them.    He  studied  the  one- 
hundred  facts. 

Since  he  studied  all  the  primary  facts  and  mastered  them,  the  single 
combinations  \.ith  a  zero  in  them  no  lojer  troubled  him. 

To  overcome  the  errors  in  addition,  they  were  called  to  his  attention 
whenever  they  appeared.  In  such  cases  he  was  resisted  to  make  the  neces- 
sary corrections.  That  plan  was  followed  throughout  the  entire  corrective 
program. 

division 

Because  of  ine  lack  of  time,  division  was  not  treated  as  intensively 
as  the  other  processes*  but,  nevertheless  the  various  difficulties  were 
taken  up. 

The  diagnosis  revealed  that  Darin  was  not  entirely  ignorant  of  this 
process,  but  did  not  understand  it  tnorougnly.    It  was  therefore  decided  to 
reteach  the  process  of  long  division  step  by  step.    First;  the  simple  ex- 


amples  were  taken  up,  and  later  they  were  followed  "by  the  more  difficult 
ones.    Sach  one  was  illustrated  and  explained  to  insure  understanding. 
Following  this,  some  drill  was  jiven  to  engender  the  correct  haoits  of 
work. 

Final  Test  Results.  At  the  conclusion  of  the  remedial  instruction,  the 
Wilson  Inventory  and  Diagnostic  Test  were  administered.  The  results  of 
tne  final  tests  are  listed  in  Table  VIII  on  the  following  page. 


68. 


TABLE  VIII 

Pinal  Results  of  Case  IV  on  the  Wilson  Inventory 
and  Diagnostic  Tests 


Process 

Date 

Te  st 

Score 

Time 

Addition 

2/18/25 

2A 

100 

2:25 

o/ie/25 

2B 

99 

4:01 

3/15/85 

2C 

99+ 

25:40 

1/20/56 

2? 

( short 

form) 

92 

10:02 

Subtraction 

4/^6/25 

4P 

( short 

form) 

100 

8:42 

jkultiplic&uion 

5/16/25 

5P 

I  short 

form) 

88 

17:02 

Division 

6/12/25 

»£• 

85 

51:04 

I 

I 
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ggggMCT  of  Case  IV.    About  forty-five  teaching  periods  were  devoted  to 
corrective  work  over  a  period  of  three  and  one-half  months.    These  cor- 
rective periods  lasted  on  the  average  about  tv.enty  minutes  each.  They 
were  divided  among  the  processes  approximately  as  follows:  addition  14 
periods;  subtraction  12  periods;  multiplication  11  periods;  and  division 
8  periods. 

The  final  results  in  Table  '/III  show  that  the  remedial  instruction 
prodused  favorable  results;  gain  in  scores  and  decrease  in  time.    In  two 
instances  losses  are  reported.    A  slight  increase  in  time  for  test  2A, 
and  a  slight  increase  in  time  for  test  53  and  decrease  in  score.  How- 
ever, these  losses  oan  be  considered  negligable  because  the  change  in  score 
and  time  is  very  small.    They  might  be  attributed  to  causes  other  than 
lack  of  understanding  of  the  process. 
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CASE  I 

At  the  time  this  study  was  made  Dominic  v.as  in  the  sixth  grade,  he 
was  "born  in  ilarch,  1985.    his  intelligence  quotient  was  found  to  he  96 
according  to  the  results  of  the  Otis  Group  Intelligence  Test.  (1) 

•  This  hoy  was  referred  for  study  hy  the  Judge  Baker  Guidance  Center 
because  his  work  in  arithmetic  v.as  very  poor,  and  he  was  referred  for 
study  by  the  court  to  tne  Judge  3aker  Guidance  Center  because  of  excessive 
truancy.  [2] 

School  history.  (5)  Dominic's  school  records  could  not  be  obtained  from 
the  authorities,    however,  the  boy  reported  that  he  began  school  at  the 
age  of  four,  and  that  the  work  in  the  first  few  grades  was  difficult. 

During  this  study,  he  was  later  transferred  from  the  public  school 
to  a  parochial. 

Personality  of  Child,    he  is  a  very  sad  looking  boy  and  quite  attractive, 
he  appears  to  be  excessively  irratiole.    In  test  periods  he  seems  quiet 
and  earnest. 

This  boy  maintains  that  the  sole  cause  of  his  dissatisfaction  for 
school  is  his  lack  of  understanding  nvj&bers.    Dominic  is  an  educational 
problem  on  account  of  his  difficulty  with  arithmetic,    he  is  also  a  person- 
ality difficulty,    he  behaves  poorly  at  home  and  at  school.    He  is  unhappy 
on  account  of  his  home  situation,  feeling  that  he  is  misunderstood  and  un- 
appreciated,   his  school  situation  makes  him  depressive.  (4) 

hot^  Conditions.  (5)  Dominic  is  the  second  of  four  living  children.    He  is 

i 

at  home  with  his  parents,  both  are  quite  illiterate.    The  father  is  an  un- 

(1)    Case  stud,/  IO«  9114.    Judge  haker  Guidance  Center 
U)  Ibid. 
(S)  Ibid. 

(4)  Ibid. 

(5)  Ibid. 

usually  home  loving  man  of  good  habits,    ne  has  very  few  friends  and  in- 
dulges in  almost  no  form  of  recreation.    Be  spends  most  of  his  tine  at 
home  doing-  nothing. 

The  family  lives  in  an  apartment  in  a  poor  tenement  house,  which  is 
very  well  kept.    The  mother  is  evidently  a  good  housekeeper. 

Dominic  has  been  the  mother's  particular  object  of  concern.    The  yoia^j- 
er  brother  lias  been  the  father's  favorite,    dominie  has  reacted  to  this  by 
considerable  shoTr  of  impudance  to  his  father,    he  is  highly  critical  of  him, 
and  nake3  mu.cn  of  his  father's  ignorance  and  social  inaptitude.    He  feels 
keenly  that  his  father  does  not  love  him. 

Be  suit  a  of  Tests  in  Arithmetic.    Table  IX  gives  Dominic*s  initial  results 
on  tne  ^ilson  Inventory  and  Diagnostic  Test.    Tests  ~?  and  4P  were  given 
in  two  installments  each.  Test  5A  was  given  in  three  installments.    In  such 
cases  the  date  of  tiie  first  installment  appears,  the  total  score,  and  the 
total  time  taken  to  complete  the  entire  test.    The  time  reads  in  minutes 
and  seconds,  for  example,  2:57  reads  I  minutes  and  57  seconds. 


TABLE  IX 

Initial  Results  of  Case  V  on  the  Y."ilson  Inventory 
and  Diagnostic  Tests 


Process 

Date 

Test 

Score 

Time 

Addition 

11/27/34 

2A 

99 

2:57 

11/27/24 

96 

6:06 

11/27/24 

3C 

99 

25:20 

11/27/24 

3P 

(long 

form) 

89 

22:00 

Subtraction 

11/28/24 

4P 

(long 

form) 

86 

29:45 

iiu.lt  iplicat  ion 

11/28/24 

5P 

(long 

form) 

52 

57:20 

division 

u/  2/24 

•  • 

*  It  took  Dominic  26  minutes  to  work  on  14  exaraples  in 
the  6p£  test,  six  of  which  were  incorrect.    From  the 
way  he  worked,  it  was  evident  that  he  had  no  system 
and  was  generally  confused. 


Analysis  of  Difficulties.    A  diagnosis  "based  upon  his  work  on  the  various 
test,  revealed  errors  and  inefficient  habits  of  work.    The  following  tabu- 
lation gives  a  list  of  the  various  errors  and  inefficient  habits  or  work 
discovered : 

Addition 

1.      Errors  in  primary  combinations 

Z ,     Errors  in  upper  decade  combinations 

3*  Counting 

4«     Wrote  number  to  be  carried 
5*      Grouped  numbers 

Subtraction 
1.      Errors  in  primary  combinations 
~.      Last  subtraction  a  zero  brought  iown 
3.  Counting 

4*     Deducted  from  minuend  when  borrowing  was  not  necessary 
5.      Did  not  allow  for  having  borrowed 
6»      Added  instead  of  subtracting 

Multiplication 
1.      Errors  in  primary  combinations 
£•      Errors  in  adding  the  carried  number 

3.  Errors  in  addition 

4.  Errors  due  to  zero  in  multiplier 

5.  Forgot  to  carry 

6.  Counted  to  get  multiplication  couoination 

7.  Wrote  the  carried  nomoer 


8.     Misplace'  and  omitted  decimal  point     I'J.S.  koney) 
S.      Jsed  wrong  process 

Division 
1.      General  confusion 

Specific  Illustrations  of  Plff icultics.    The  specific  difficulties  that 
were  revealed  from  an  analysis  of  the  various  tests  are  illustrated  "below. 
They  are  shown  in  the  same  form  as  they  appear  in  the  original  tests. 

Difficulties  in  Addition 
1.      errors  in  primary  combinations 

The  following  combinations  were  missed: 


7 

2 

9 

7 

7 

7 

6 

2 

3 

6 

8 

5 

15 

5 

IS 

15 

16 

11 

2.      Zxtots  in  upper  decade  combinations 

BM  following  upper  decide  combinations  were  missed: 
31  +  3  -  16 
23  +  4  =  28 
27  +  5  =  30 
3«  Counting 
Example : 

3  This  pupil  did  not  know  all  uis  combinations,  therefore, 

-  resorted  to  counting.    In  working  this  example,  he  said, 

17  "8  and  9  are  -  9,  10,  11,  12,  J$,  14,  15,  16,  17,  '  tap- 

ping each  time  with  his  finger  when  he  said  a  new  num- 
ber. 


75, 


4. 


'.Vrote  number  to  "be  carried 
Lxample : 


78 
64 
97 
9 
76 

SSI 

Grouped  number 3 
sample : 

87 

55 
91 
69 
54 
256 


In  working  this  example,  he  obtained  tne  sum  for 
the  first  column  and  instead  of  adding  the  carried 
first  to  the  next  column,  he  wrote  it  in  the  gap 
ana  taen  proceeded  to  add  the  column. 


In  the  first  column  of  this  example,  he  grouped 
1  and  9  as  10,  using  it  as  a  single  addend,  and 
then  proceeded  with  the  rest  of  the  example. 


1. 


2. 


Jifficalties  in  Subtraction 
Errors  in  primary  combinations 
examples: 


1'c 
09 


1759 
843 


0654 

i&st  subtraction  a  zero  brought  down, 
jixample  1 : 

96  He  worked  the  examole  as  shown. 

91_ 

05 


iiXample  2: 

125 
54 
071 


lie  v.orked  tnis  example  as  shown. 


3.  Counting 
Example : 

629  In  working  this  example,  he  deducted  three  fingers 

bo  from  nine  fingers,  and  put  down  what  was  left.  In 

776  the  second  column,  he  deducted  two  fingers  begin- 

ning with  the  thumb  of  the  left  hand  and  \.ent  "back 
again  to  deduct  three  more,  a  total  of  five  fingers, 
and  then  put  down  what  was  left  as  the  answer,  uq 
obtained  the  answers  for  most  of  the  examples  in  a 
similar  way. 

4.  deducted  from  minuend  when  borrowing  was  not  necessary 
.example : 

£50  He  worked  this  example  as  shown. 

116 

014 

5.  Jid  not  allow  for  having  borrowed 
j£xample  s 

tflO.OO  In  the  last  column,  he  "brought  down  the  l« 

6.2L 
*13.75 


Difficulties  in  Multiplication 

1.      errors  in  primary  combinations 

Example  1: 

6 
_6 

52 

Sample  2: 

91  In  ...ultiplying  7  times  9,  he  obtained  72. 

_7 

727 

iixample  3  • 


68 
_6 
42.5 


In  working  this  example,  he  obtained  63  as  the 
product  of  6  and  b. 


2. 


Errors  in  adding  the  curried  number 


Example  • 

53  In  working  tuis  example,  lie  made  an  error  in 

 7  aaaing  the  carried  number,    lie  worked  the  ex- 

361  ample  as  shown, 

3.  Errors  in  addition 
Example : 

71  In  working  this  example,  he  obtained  the  correct 

43  partial  products,  but  in  adding  these  partial 

213  products,  he  added  4  and  i  as  4, 

£84 

3043 

4.  Errors  due  to  zero  In  multiplier 
Example: 

700  This  pupil  multiplied  by  the  zero  as  though 

60  it  was  1. 

70C 
4200 
42700 

5.  Forgot  to  carry 
Example : 

$>2.50  In  this  example,  he  neglected  to  add  the 

 4  carried  number. 

£8.00 

6.  Counted  to  get  multiplication  combination 
Example : 

76  This  pupil  knew  tables  up  to  3  reasonably  well, 

7  but  tables  beyond  thai  hfl  aid  not  know.  '  In  work- 

532  ing  this  example,  he  said,  "3  times  6  is  18  -  19, 

20,  21,  22,  25,  24  -  25,  26,  27,  26,  29,  30  -31, 
32,  33,  34,  85,  36  -  37,  38,  39,  40,  41,  *2.M  He 
counted  by  one's  in  groups'"  of  six.    3«  said  that 
he  resorted  to  such  frequently  in  order  to  obtain 
the  product. 


7.  ..rote  carried  number 
Sample : 

97  In  working  this  example,  he  wrote  the  carried 

 4  number  to  one  side.    He  said  that  he  did  it 

368  frequently. 

8.  displaced  and  omitted  decimal  point     Id.S.  Lioney) 
isxample  1: 

v7.10  In  working  tnis  example,  he  obtained  the  cori^ect 

 3_  product,  hut  misplaced  the  decimal  ooint. 

-.130 

example  2; 

-S>8»05  In  working  this  example,  he  omitted  the  decimal 

 7  point  and  neglected  the  dollar  sign.    He  also 

7235  obtained  an  incorrect  product. 

9.  "Jsed  wrong  process 
sample  i 

36  In  working  this  example,  he  added  instead  of 

17  multiplying. 

53 

585 

General  Plan  of  Remedial  Instruction.    The  purpose  of  remedial  instruction 
was  to  remove  the  various  difficulties  which  Dominic  experienced  in  work- 
ing with  the  fundamental  processes  of  arithmetic.    The  nature  of  the  dif- 
ficulties revealed  from  an  analysis  of  the  work,  indicated  a  necessity  of 
re teaching  the  processes. 

The  first  plan  Ml  to  get  on  friendly  terms  with  the  boy  in  order  to 
develop  ma  interest  in  the  work  and  to  enlist  his  cooperation  with  the 
view  of  improvement.  After  this  relationship  waa  established,  he  was  given 
jtiy  Addition  .Drill  Book  (1),  the  plan  of  which  was  outlined  to  him. 


79. 


Bt  studied  the  first  group  in  that  "book,  and  after  completing  it  sat i at 
factorlly  ue  was  promoted  to  the  second  group.    Throughout  the  entire  re- 
medial program  such  a  plan  was  employed.    During  the  instructional  periods 
the  correct  procedures  were  illustrated  to  insure  understanding    in  order 
to  avoid  repetition  of  old  errors.    Frequently,  he  was  requested  to  work 
examples  aloua  so  that  his  methods  of  thinking  thru  such  examples  might  be 
checked.    The  work  was  carefully  watched  and  errors  were  never  allowed  to 
pass  unnoted.    Whenever  errors  appeared,  he  was  requested  to  make  the 
necessary  corrections  before  going  on  to  further  work. 

From  time  to  time  informal  examinations  were  administered  to  check 
for  mastery.  At  the  conclusion  of  the  remedial  instruction  in  addition, 
a  final  test  was  given.    After  that,  he  worked  on  sxibtraction. 

No  corrective  work  was  done  in  multiplication  and  division  "because 
Dominic  had  failed  to  report  for  further  help. 

.uetailed  Account  of  Remedial  Instruction.    The  following  paragraphs  de- 
scribe tne  methods  employtd  for  the  purpose  of  correcting  the  various  dif- 
ficulties that  Dominic  encountered  in  working  with  addition  and  subtraction^ 
Reference  to  the  list  of  the  detailed  description  of  the  difficulties  given 

I  in  the  earlier  part  of  this  Case  will  enable  the  reader  to  identify  the 

S  ones  being  considered  at  any  time. 

Addition 

Flash  cards  were  use  a  to  overcome  the  errors  in  primary  and  related 
facts.    The  facts  were  studied  from  individual  cards  until  he  could  re- 
spond to  them  automatically. 

After  he  mastered  the  facts  within  the  first  group  of  the  100^  Drill 


• 

?  * 

- 

Service,  he  worked  the  examples  within  that  group.    The  same  procedure  was 
followed  for  the  second  group  in  that  "book,  the  third  group,  etc.  Gradual- 
ly, by  such  a  plan  the  habit  of  counting  was  not  resorted  to. 

To  overcome  tne  habit  of  writing  the  carried  number,  he  received  in- 
structions to  add  tht  carried  always  to  the  first  number  in  the  next  column, 
During  toe  instructional  periods  ne  v.as  constantly  cnecked  on  that  habit 
by  requesting  aim  to  do  certain  examples  aloud. 

To  overcome  the  habit  of  grouping  numbers,  the  procedure  of  adding  the 
numbers  in  a  successive  order  was  illustrated.    Also  the  possibilities  of 
errors  arising  by  such  a  procedure  as  he  employed  was  explained.  During 
tne  instructional  periods  he  was  encouraged  to  add  the  numbers  in  the  suc- 
cessive order  •    Occasionally  he  was  requested  to  worK  aloud  foX  purposes 
of  caecking. 

Subtraction 

.elash  cards  were  employed  to  overcome  the  errors  in  primary  combina- 
tions. 

To  overcome  subtraction  habit  ~,  it  was  explained  that  zero  in  such 
cases  was  not  necessary.    Follo7,dng  this,  practice  exercises  ^ere  assigned 
and  frture  v/ork  carefully  watched  for  the  reappearance  of  this  habit. 
iTaenever  it  reappeared,  he  was  requested  to  make  corrections  and  reminded 
again  tnat  the  zero  is  not  essential  in  such  cases. 

To  overcome  the  habit  of  counting  he  studied  the  facts  so  that  he 
could  respond  to  them  automatically. 
I  To  overcome  subtraction  habits  4  and  5,  the  method  of  subtracting  j 

sach  examples  that  caused  him  difficulty  ^ere  illustrated.    Following  this, 


• 

1 '* 

• 

he  was  requested  to  do  similar  examples  orally.    Later  practice  exercises 
were  assigned  for  drill  purposes. 

Adding  instead  of  subtracting  night  have  been  iue  to  carelessness. 
No  drill  was  given  for  purposes  of  overcoming  this  difficulty,  however, 

i 

when  he  added  instead  of  subtracting  during  the  instructional  periois, 
the  mistake  was  called  to  his  attention  always,    m  such  cases  ne  was  re- 
quested to  make  the  necessary  correction. 

Final  Test  Results.  The  corrective  treatment  of  this  Case  is  not  complete. 
Table  X  on  the  following  page  shows  the  results  of  the  testa  that  were  ad- 
ministered • 


! 
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Final  HesuJ.ts  of  Case  7  on  the  Wilson  Inventory 
and  Diagnostic  Tests 


Process 

Date 

Test 

Score 

Time 

Addition 

3/14/35 

3C 

99 

19:55 

2/28/0  5 

3P     (snort  form) 

96 

18:42 

Subtraction 

3/5  /BS 

4A 

100 

3:28 

I 


63. 

) 

Summary  of  Case  V.    Dominic  was  interested  in  the  work  and  seemed  capable 
of  understanding  it,  still  he  cooperated  very  poorly.    His  attendance  was 
very  irregular  and  uncertain,    dis  outside  assignments  were  seldom  com- 
pleted and  he  offered  excuses  for  not  doing  them. 

Table  X  shows  the  results  of  the  three  final  tests  that  were  adminis- 
tered.   The  other  tests  were  not  administered  since  remedial  instruction 
could  not  be  continued  because  Dominic  failed  to  report. 

There  were  about  t.-enty-four ,  forty-five  minute  periods  spent  on 
remedial  instruction  among  addition  and  subtraction  approximately  as 
follows:    addition  18  periods;  and  subtraction  6  periods. 

84. 


Summary 

The  final  summary  of  this  study  is  presented  in  a  form  of  a  tattle  show- 
ing the  evidence  regarding  the  effects  of  the  remedial  instruction. 

At  the  time  this  special  study  "began  Case  I  was  in  the  sixth  grade  and 
he  was  14  years  and  2  months  old.    his       was  found  to  "be  85.    He  received 
about  thirty,  forty-five  minute  teaching  periods  on  corrective  work.  They 
jwere  divided  among  the  processes  approximately  as  follows:  addition  7  periods; 
subtraction  5  periods;  multiplication  6  periods;  and  division  12  periods. 
Final  results  show  gains  in  every  teat  and  entirely  satisfactory  results  in  | 
tests  3A,  o3,  4A,  <±3,  5A,  5?  and  6A.    Tests  4P  and  6P2  show  significant 
gains  in  score  and  time'resoeuiively . 

Case  li  with  an  14  of  80  was  12  years  and  7  months  old  and  in  the  sixth  j 
grade  at  the  time  this  study  "began.    he  received  about  forty-eifcht,  forty- 
five  minute  teaching  periods  on  corrective  work.    They  were  divided  among 
the  processes  approximately  as  follows:  addition  12  periods;  subtraction  10 
periods;  multiplication  11  periods;  and  division  15  periods.    Final  results  : 
resalts  produced  penect  scores  in  tetts  4A,  43,  5A  and  6a.    significant  gu in j| 
in  tine  or  3core  wa3  made  in  tests  50,  3P,  4P,  5i>  and  6P^. 

At  the  beginning  of  this  study  Case  ill  was  10  years  and  9  months  old 
and  in  the  fifth  grade.    hi3  iQ,  was  found  to  be  99.    ^e  received  about  fifty- 
three,  twenty  minute  teaching  periods  on  corrective  work.    They  were  divided 
among  the  processes  approximately  as  follows:  addition  22  periods;  subtraction 
I  Ik.  periods;  multiplication  11  periods;  and  division  8  periods.    Final  results 

produced  perfect  scores  in  tests  3A,  33,  4A  and  43.    Significant  gain  in  scare 
or  time  is  reported  in  tests  £0,  3P,  5a,  SB  and  BP^i. 

♦For  method  of  transmuting  recorded  gains  in  time  into  grade  gains  see 
Appendix  a. 


\fchen  Um  study  of  Case  IV  "began,  he  was  10  years  and  8  months  old  and 
in  the  fifth  grade.    ttia  W  was  found  to  be  90.    He  received  about  forty- 
five,  tventy  minute  teaching  periods  on  corrective  work.    They  were  Qivided, 
among  the  processes  approximately  as  follows:  addition  14  periods;  subtrao-' 
tion  12  periods;  .n^xtiplication  11  periods;  and  division  8  periods.    Final  | 
l« salt a  produced  perfect  scores  in  tests  2 A  and  4P,    Significant  gain  in 
scare  or  time  is  reported  in  tests  5P  and  GF^,. 

Case  /  with  an  14  of  96  was  in  the  sixth  grade  and  11  years  and  8 
months  old  at  thf  Deginning  of  the  study.    In  this  Base  euere  were  about 
twenty-four,  forty-five  minute  teaching  periods  devoted  to  corrective  work 
among  addition  and  subtraction  approximately  as  follows;  addition  18  periods; 
and  subtraction  6  periods.    Final  results  produced  a  perfect  score  in  test 
4A.    A  significant  gain  in  time  was  reported  in  test  30. 

Lir.ited  time  did  uot  permit  realization  of  the  goal  of  perfect  scores 
in  all  tests  in  every  Case  in  a  reasonably  short  time. 

The  most  significant  change  in  sc?re  reported  was  in  Case  III.    On  the 
initial  attempt  of  test  5P,  he  received  a  score  of  twenty-four  which  in- 
dicates inaccuracy  in  work.    At  the  end  of  the  remedial  instruction,  he 
obtained  a  score  of  ninety-two  on  the  same  test.    The  final  result  indicates 
a  gu.in  in  score  and  also  increase  in  accuracy,    in  this  same  Case,  the  most 
signif icant  reduction  in  time  is  reported.    On  the  first  attempt  of  test  3C  , 
he  spent  57  minutes  and  2  seconds  to  complete  it.    After  remedial  instruc- 
tion, he  completed  the  same  test  in  24  minutes  and  50  seconds  which  shows 
a  reduction  of  S2  minutes  and  lii  seconds  over  the  initial  time.    This  re- 
duction   indicates  that  more  efficient  habits  of  work  were  employed.  Com- 
plete summary  of  the  results  of  the  remedial  instruction  of  the  five  case 
studies  is  shown  in  tabular  form  in  table  XI  which  follows. 
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Appendix  A 

Appendix  A 

i^ethod  of  Transmuting  Time  Gains  in  the  Wilson  Process  Tests 

into  Grade  Gains 


The  reader  can  transmute  the  change  in  time  on  process  tests  3P,  4P, 
5P  and  6P^  of  tnis  study  that  show  gain  in  scores  to  approximate  gain  in 
years  on  the  "basis  of  time  as  set  up  in  the  manual  of  these  tests.    A  copy 
is  attached  on  the  follo'*ing  page.    Such  results  as  are  recorded  in  the 
manual  were  secured  from  children  taught  on  the  traditional  "basis.  They 
3ho'i  average  performance  of  children  in  different  urades  at  the  time, 
(about  13-7-28) . 

The  approximate  gain  in  years  is  secured  as  follows;  on  the  initial 
attempt  Case  II  took  25  minutes  and  10  seconds  to  complete  test  4P.  Accord- 
ing to  the  median  results  in  the  manual,  Case  II  would,  therefore,  fall 
j  somewhere  betveen  grades  5  and  6.    Following  remedial  instruction  he  com- 
|  pleted  the  short  form  which  is  one-fourth  as  long  as  the  long  form  in  4 
II  minutes  and  47  seconds.    For  purposes  of  comparison  the  time  taken  to  com- 
plete the  short  form  must  be  multiplied  by  4.    The  new  time,  19  ir.inutes 
|  and  3  seconds,  indicates  that  after  remedial  instruction  he  v.as  doing  better 
than  the  median  for  the  eighth  grade.    This  shows  that  the  remedial  instruc- 
tion produced  better  than  a  tv/o  year  gain.    The  approximate  gain  in  years 
for  tie  other  process  tests  can  also  be  computed  likewise. 
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